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Abstract 
 
The global community has now, realized that the replacement of fossil fuels with 
alternative energy sources, is a must for the planet needs. More and more scientists are 
matching their views on global warming and foreshadow an ominous future for the Earth if 
no drastic changes occur in the way we produce energy for humanity needs. Alternative 
forms of energy, such as wind and solar, are considered in advance inexhaustible and clean 
and zero CO2 pollutants produced as also the mature stage of their technological evolution, 
render them as the leading edge of this regenerative change. 
In Greece, the goods of wind and sun are galore and its territory is suitable for such 
energy investments. Of course, as in all over the world, so in Greece, everything that is 
subject to change causes reactions. The institutional factors that must objectively inform the 
public about the new and innovative do not seem to carry out their mission resulting the 
world to be vacillating on whether the impending energy change is consistent with the 
planetary and individual interest. The social acceptance of wind and solar farms must be 
earned and not imposed by economic and political factors. Public’sΝview needs to be recorded 
in order to imprint its attitude and under it to make further steps. Under this reasoning, the 
survey below has been created in order to give another voice to citizens who live -in this 
case- primarily in the cities and away from power plants of conventional or renewable 
sources. It is customary to be asked about their views residents living near such facilities but 
for such an energy initiative that affects the entire population, it is also needed for the rest to 
be asked.  
Society, in general, determines to a large extent the political and economical 
developments and over the years increasingly realizes its position and strength on the 
economic and political affairs. However, any preconceptions must be bent and should be 
honesty between people who have in their hands the political and financial power and the 
people who experience the beneficial or not results of this power. This will only happen if 
there is impartial information, critical thinking and constructive dialogue between the bodies 
because the smooth energy transition doesn’tΝ seemΝ to be, nor was from the outset, an easy 
task. 
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Abbreviations 
 
CRES Centre of Renewable Energy Sources 
EEA European Environment Agency 
EPIA European Photovoltaic Industry Association 
 
EU European Union 
EWEA European Wind Energy Association 
FEIR Foundation for Economic and Industrial 
Research  
GWEA Global Wind Energy Association 
HEDNO Hellenic Electricity Distribution Network 
Operator 
HWEA Hellenic Wind Energy Association 
LAGIE Operator for Electricity Market 
LULU Locally Unwanted Land Use 
NIMBY Not In My Back Yard 
NTUA National Technical University of Athens 
PPC Public Power Corporation 
RAE Regulatory Authority for Energy 
REN 21 Renewable Energy Policy Network for the 
21st Century 
RES Renewable Energy Sources 
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Introduction 
 
The forces of nature that perpetually act and interact with humans, give us a unique 
and for the most pessimistic, a last chance to change the prescribed course of history on earth. 
The utilization of renewable energy is not a new invention, nor is an unprecedented 
application in society. The exploitation of wind energy is lost in the mists of history and 
served the needs for water transportation, water supply, irrigation, or even grinding grain. 
Hydro power was utilized hundreds of years ago water by hydro turbines for various uses 
which have been an ancestor of our contemporary electricity generators and solar energy was 
utilized by concave mirrors, as a weapon to destroy enemy ships in the battlefields. All these 
sources of energy that facilitated human life today come to play an equally important role: to 
replace polluting fossil fuels and prevent a possible natural disaster on the planet. Essentially, 
people end up where they started, through a history full of knowledge, choices, mistakes and 
experimentation. It is not intuition or the only choice anymore, that led them back to the net 
forces of nature but scientific, also, knowledge which allows them to separate their path from 
the one that a continuous, dirty burning runs, covering their energy needs but also 
undermining his very existence. 
Humanity, as a single mind matured over the last decades trying to develop 
applications that will produce the required energy while being completely environmentally 
friendly. The efforts for technological achievement of more efficient appliances that use 
renewable energy, is large and the competition between the companies is strong. Ally of the 
promotion of RES is not, of course, only the maturity of humanity but also the real danger for 
the life of the planet in the future. This risk, leads political decisions to adopt measures for 
the increasingly widespread use of renewable energy in the energy mix of countries and to 
shift their economies to produce more efficient technologies. Beyond that, competition works 
and various other incentives, so that the RES in 2011, to be able to contribute 19% to the 
global primary energy consumption and aim to 47.7% for the year 2040 (REN 21, 2013, 
Renewables 2013 Global Status Report, p. 1). 
Social acceptance of renewable energy sources is an issue that requires serious 
consideration and thorough analysis because their practical application increasingly affects 
people and states. Two of the most important facets of these sources are wind and solar. 
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This thesis will focus on the issue of social acceptance of wind and solar energy 
technological applications in Greece. It will analyze, based on targeted questionnaires, the 
position of those applications in the environmental consciousness of citizens, i.e., the rate of 
acceptance by society. 
The first chapter will focus on NIMBY syndrome and its causes. The negative attitude 
of many people towards the turbines primarily and secondarily of photovoltaic systems is 
becoming an obstacle to their massive application. This phenomenon that goes back to 
psychosocial factors has also other expressions which would be developed in the first chapter. 
There are several factors that can create the appearance of the NIMBY phenomenon in all of 
its manifestations. The natural fear against the loss of quality of life -that mainly refers to 
health issues- and the anxiety towards the possible loss of economic value of the property, are 
two of the factors that cannot be overcome easily. Whether these fears are unrealistic or not, 
is a matter for investigation and principally for informing citizens because phobias are bent or 
strengthen in proportion to objective information provided and based on educational level of 
the people. 
The second chapter will deal with the existing legislative framework and the energy 
needs posed in the energy mix of the country. The harmonization of national law of Greece to 
the European Community directives, create energy obligations which sometimes come into 
conflict with the "want" of citizens. In particular, as obligations are fulfilled near their private 
space, they cause greater reaction because of the aforementioned syndrome NIMBY that are 
dominated by. The current legislation leads the members that have signed it to decisions in 
order to achieve the Community objective which is none other than the famous 20-20-20. 
This means that by 2020, renewable energy sources will have to contribute 20% to the total 
energy mix, greenhouse gases will have to be reduced by 20% and energy efficiency of the 
European Union will have to be improved by 20%. These commitments require practical 
applications of renewable energy sources and this current legislation is required to overcome 
any obstacles appear to achieve the targets or to reconcile the conflicting interests of citizens 
and RES. 
The third chapter contains detailed hitherto progress of wind technology in Greece 
and its contribution to the energy mix. Will identify potential impacts on the environment and 
will approach the question of the possibility of a further spread of wind farms in appropriate 
locations. Mainly, form and function of the applied wind technology are two features that 
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seem to hinder the acceptance by the entire society and to delay its spread of the rest of the 
territory. 
In the fourth chapter the respective question about the implementation of photovoltaic 
parks will be developed. The offered energy, the areas and the issues which are lifted, are 
subjects to be developed under the research that comes first. Although the photovoltaic panels 
are already used by many Greek households for sale of electricity generated and its 
integration into the grid, solar farms have to deal with partial social denial mainly because of 
the size and aesthetics. So, the chapter will focus on the aesthetic and practical part of the 
application, but also on the dangers lurking deemed to the solar technology, something that 
affects the social sense of acceptance. 
In the fifth chapter will be described the methodology of the sample survey 
encompassing the aforementioned renewable energy sources. It will be clarified the way in 
which the research will develop and qualitative characteristics will be recorded. Also shall be 
imprinted the profile of people who will participate responding a questionnaire and some 
specific diagrams will be created based on their responses. 
In the sixth and final chapter a statistical assessment will take place and on that basis 
made, several conclusions will be described in detail. These qualitative data will be used in 
order to close the cycle of work by extracting general conclusions and properly ascribe the 
overall climate for technological applications of wind and solar energy. 
 Finally, relevant literature and depending annexes will be provided that will contain 
the survey questionnaire and the overall  correlated to the dissertation issue. 
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1 NIMBY problem 
The negative attitudes of people toward objects, structures and situations which they 
consider likely to reduce their standard of living, social security and even threaten public 
health, is a fact which must be evaluated properly before any political or financial 
decision. This negativism is related to the psychological factor of the person who is not a 
negligible factor. It is strongly influenced and interacts with the rest of society through ideas 
and actions and has its roots in primitive instinct of self-preservation. When there is the 
intuition of danger, every being, including humans reacts against what it recognizes as a 
threat. The English philosopher Thomas Hobbes (1588-1679) argues that the main key 
feature of human nature is the ego or the momentum of self-preservation, which is a simple 
and autonomous authority for the explanation of all volitional events [1]. 
From this innate predisposition could not escape the relatively new -especially for 
Greece- technologies of renewable energy. The first thing consciously or 
subconsciously perceives the citizen or the whole of society as a problem is the visual 
impact (see size, appearance, shape) and noise.  Therefore the external characteristics of these 
technological applications, such as large size or special appearance and function, hinder 
social acceptance [2].  
Focusing on the issue of social acceptability in wind turbines and photovoltaic panels, 
one can easily distinguish these two features influencing public opinion. The turbines that 
component wind farms gather both elements such as size and noise, while photovoltaic 
panels that generate in turn photovoltaic parks present the risk of poor visual aesthetics. 
But it is not only the aesthetic and acoustic disturbance that prevents part of the 
society to cope with a positive attitude on wind and solar applications. The unreliability, the 
high cost and the risk to wildlife are some of the recorded complaints of citizens in surveys 
conducted in the United Kingdom, Denmark and the Netherlands. The same research has 
shown that respondents maintained a linear relationship between the size of wind farms and 
their acceptability to them as the answers showed that social acceptance increases as the size 
of parks decreases [3]. 
Generally, it appears that the issue is social and complex because the citizen was not 
fully convinced by the scientific, economic and political community that renewable sources 
are harmless and that reflect the change in energy production. And it is complex because it 
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involves many sectors of society that should favor a solution in order to develop the massive 
installation of renewable production units. If the issue evolves positively the productive 
power will be increased as will seize more land and thus more solar and wind resources.  
There is, however, one more parameter that stands as an obstacle to widespread 
acceptance and deployment of renewable energy. The lack of clear and authoritative 
information to the citizens on issues of environmental sensitivity, energy consumption, 
energy security of the country and all these opportunity costs that may rise from the delay in 
spreading the exploitation of renewable energy sources. Obstacle to widespread acceptance is 
the threat felt by local communities because of invalid information. Or even worse, because 
of misinformation for partisan or ideological purposes. So when missing from the social 
puzzle global knowledge and view, and their position is taken by bias and reaction, then it is 
quite normal for the society to feel threatened.  
Regardless, however, the incentive that may be created against or in favor of a wind 
and solar park, the problem remains and is objectively real, the current energy production and 
consumption, the burning of fossil fuels and the consequences that induces on the 
environment with global warming and its impact on health and the planet. The problem 
requires a different addressing, both from the environmental and social point of view. The 
states and organizations have understood the magnitude of the problem and have turned to the 
use of alternative energy sources. The scientific community that has knowledge of the 
situation must disseminate it to the states and organizations, creating also the responsibility to 
them to channel accurate and timely this knowledge to the people. As long as there are 
prejudices and lack of knowledge about the topic of renewable energy, the reaction of society 
will be greater. 
Returning to the issue of social acceptance of wind and solar farms, one can see 
something seemingly contradictory; a society that recognizes the value of such a project, but 
resists possible implementation in the area that underpins and lives. Prima facie seems as a 
strange behavior but it is easily understood that similar cases have appeared often in societies. 
Rehabilitation centers and waste landfills are just two of the topics that demonstrate that 
people accept and understand their importance, but fight for their removal from their 
neighborhoods. Although there is no direct connection to the arguments of these two issues 
with acceptance of renewable parks, threat and fear may stand as a common component. 
They are problems that appear threatening to the citizens but accept that need solution.  This 
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resolution should take place at a distance that will not cause fear in organized society. The 
information here too has an important role, but can often be overshadowed by personal 
interests and obsessions. 
From another perspective on the issue of acceptance of wind and solar farms and 
generally of the technological applications of all RES, should be allocated major importance 
to the incentive. Focusing only on the lack of information and taking the feeling of threat 
very seriously, it's like looking into man as a victim of institutions and hostage of his 
primitive instinctual reaction. The incentive to accept or not rules, laws, conditions and any 
other collective enforcement can be many times selfish. Any reduction in the value of land, 
environmental degradation and disproportionate benefits from the investment are often used 
as arguments in such cases. Undoubtedly, some of these are real concerns and some not. But 
the motive of every human that is for or against these technologies is often utilitarian. Despite 
the knowledge that the development of these new energy sources could bring positive results 
in many areas, the dissident will raise arguments when his private interest is not adequately 
covered. The same practice will be followed by the trader who wants to invest since it knows 
that this option would lead him in the way of profits. If this investment was socially useful, 
but without financial reward to the one who makes it, this obviously would minimize the 
incentive to try. Its position may be taken by the state but whether an investment in 
renewable energy sources is private or not, matters little for society that will judge it, 
especially if this particular social group will have visual, auditory or osmotic contact with it. 
Timo Gensel, specialist in setting up cooperative enterprises that utilize Renewable Energy, 
gives another perspective on investing and social participation. Considers that the cooperative 
model of power production because of its democratic nature (one vote per member), and the 
participation of local communities, increases social acceptance of this kind of business. The 
exact calculation of income under the guaranteed prices allows a reliable and less risky 
planning of a cooperative venture that will produce energy from renewable sources [4]. 
Another factor that seems to affect the judgment of society is the aesthetic 
incorporation of such parks in electricity generation. Establishments accustomed to a citizen 
until today are the traditional power plants or natural gas located in remote places without 
easy visual contact and access [5].For the majority is like that energy is created from nowhere 
to benefit the state with no apparent problems. This is comparatively unfair to renewable 
sources because technological development is still not capable to store and transfer energy 
and thus their main achievement, the production of clean, carbon-free energy is 
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overshadowed by aesthetic or economic factors. In Greece, many times there are political 
factors too, because the government and opposition have not only not satisfactorily convince 
the people but instead have reduced the value of green development with their occasional 
blunders. 
The NIMBY theory is based on all these psychological or not factors to explain 
adequately the contrast of a society toward a new and unusual structure which although 
understands, does not accept. Another acronym used in such cases is the LULU (Locally 
Unwanted Land Use) and it is interesting to mention that the issue gained academic attention 
aroundΝinΝtheΝκί’sΝwhenΝχmericanΝscholarsΝsoughtΝtoΝexplainΝtheΝstrongΝlocalΝoppositionΝtoΝ
issues such waste landfills, nuclear waste, wind turbines, new roads and other issues of social 
interest [6]. Dear M. defines the phenomenon NIMBY as all protective behaviors and 
oppositional tactics adopted by members of a community facing an unwelcome development 
in their neighborhood [7]. NIMBYism is a mix of public goods and private damages where 
residents who have the trouble either will oppose the development or shift it elsewhere. 
Certainly, there are objections to the phenomenon and the explanation given by the 
NIMBY theory. Wolsink says that while NIMBY theory holds that there are two conflicting 
tendencies, the one that supports the general acceptance of wind farms and the other of local 
reaction and which two trends are connected negatively, empirical data conclude that people 
who oppose locally also oppose generally [8]. Considers the explanation given by the NIMBY 
theory is contradictory or at least incomplete as there are not people who just do not want in 
their backyard the problem but experience shows that they generally resist or vice versa 
[9]
. Generally, opponents of the NIMBY theory believe that the local contrast of a community 
is a multidimensional issue where the structural, institutional, historical and related factors 
play an important role [10]. 
But whatever the disagreements of scholars may be, the NIMBY theory seems to be 
extremely persuasive especially when dealing with engineers or politicians who rely on 
tangible solutions to problems rather than long-term conflicts. There are of course cases 
where the NIMBY frame offers insufficient explanation. Not only selfish motives or 
ignorance are the causes of disputes but also the aforementioned factors. But when the two 
opposite sides believe on principle that will address a particular situation, then takes place the 
phenomenon of self-fulfilling prophecy. They selectively perceive the arguments of the other 
side and perversely adjust situations to match their initial position for the opponent 
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[11]
. Thereby they create a problem from scratch or misrepresent the situation inducing 
negative impacts on efforts to achieve convergence of the parties involved. 
Deepening even more the NIMBY issue, one could discern empirically a greater 
social awareness towards the installation of renewable energy in recent decades. The 
oxymoron of the case is that their installation is not facilitated by the local communities and 
the planning process for oversized parks has slowed way down. Moreover, the NIMBY 
reaction must pass three time consuming steps. The first is that of birth where begins the 
speculation for the construction of a project and is combined with strong opposition from a 
small portion of those protesting near the installation site. The second stage refers to the 
maturity of the situation where the two warring sides have settled on their position (for or 
against) and convey their disagreement in front of the public. Usually the audience modulates 
opposite view on the project. The third phase belongs to the stage of aging where make their 
appearance concessions from both sides. The persistence and strength determine the "winner" 
of the debate but the most likely outcome is the delay of the project, the increment of the cost 
or even the cancellation of the project [12]. During the development of these stages, the 
factors, as mentioned above, that jointly shape the attitude of a community can be 
sociopolitical other than selfish. The process of making a decision often leads to method 
DAD (Decide, Announce and Defend) where the managers of a project do not interact with 
citizens but decide themselves, communicate their decision to the political leaders and 
ultimately defend the project towards the citizens that oppose it. The partial or total removal 
of public confidence in the political system plays an important role. They believe that such a 
major decision can be opaque and unfair because it must be handled by politicians who give 
the outward impression of incompetence and indifference. Contemporary works have 
incorporated new technologies that are becoming more and more complex and obscure to the 
people and this is a major impediment to their development. No dialogue can be done 
properly if the two sides do not fully understand the arguments of each other. Politicians, 
however, do not seem to be able to contribute positively in this direction. Many times their 
involvement is restricted to finding and justifying the economic resources that should be 
drawn from the community to achieve a project but the unreliability to persons or institutions 
make their request even harder. Finally, the mission of all sides is more difficult depending 
on the nature of a project (landfill waste, landfill chemicals, etc.) and based on the planning 
of the area where they may be seated on, i.e. if it is urban with a great mix of uses or 
suburban with social and economic homogeneity [13]. 
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According to the European Wind Energy Association, the wind potential in Europe is 
so high that it could cover half the electricity needs in 2050 in Europe. The Greece ranks third 
behind Great Britain and Ireland in terms of wind potential and could cover a third of its 
energy needs by exploiting its solar potential [14]. A recent example in the Greek area is that 
of South Evia where some of the inhabitants established the "Citizens Protest Movement of 
South Evia" and gathered more than 2,000 signatures in order not to be created any other 
wind farm in the area if not preceded dialogue on pinpointing their location. This protest 
deserves special mention because it is manifested by residents who have experience of wind 
farms in the area and know the positive or negative side effects that these may have on their 
daily lives. 
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2 Legislation status 
Electricity generation is a fundamental process for the developed world that without it 
cannot even imagine functioning. To produce, however, electricity must be used a primary 
energy form. Brown coal, oil and natural gas are fossil fuels mostly used to generate 
electricity. It is estimated that the consumption of fossil fuels in 2007 were 36% oil, 27.4 % 
coal and 23 % natural gas, which represent 86 % of world energy needs [15]. From other 
sources 6.3% comes from hydroelectric 8.5% nuclear and the remaining 0.9% from other 
renewable sources such as geothermal, solar, wind, energy from the tides or waves and 
energy from waste) [16]. The derivatives, however, of their combustion led to the creation of 
the greenhouse phenomenon with the known consequences for the global environment. 
Therefore, the evolution of the environmental problem has pushed states and organizations to 
include in their future plans, measures to tackle it. At this level of action that exceeds the 
private or local initiatives, measures are enclosed in institutional and legal frameworks and 
are binding for those who accept to receive them. 
In Europe, renewable energy is governed by a separate law although belonging 
fundamentally in the electricity sector. Directive 2009/28/EC of the European Parliament and 
of the Council that amended and finally repealed Directives 2001/77/EC and 2003/30/EC, 
establishes a framework for the promotion of renewable sources and creates a binding 
national target for the use of these sources. Provides measures and action plans for all issues 
that may employ a state such as the proportion of renewables in its energy mix, access and 
operation of the power supply or even the heating or cooling from RES. The difference of the 
new Directive in relation to the earlier one is to provide binding and not indicative targets 
which must be achieved through direct or indirect application in domestic law. In paragraph 
13 it is stated that it is appropriate to establish mandatory national targets consistent with a 
20% share of energy from renewable sources and a 10% share of renewable energies in EU 
energy consumption in transport by 2020. Article 1 states that a common framework is 
created for the promotion of energy from renewable sources and that mandatory national 
targets are made for the overall share of energy from renewable sources in gross final energy 
consumption and the share of energy from renewable sources in transport. It also establishes 
rules relating to statistical transfers between Member States, joint projects between Member 
States and with third countries, guarantees of origin, administrative procedures, information 
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and training, and access to the electricity grid for energy from renewable sources and 
establishes sustainability criteria for biofuels and bioliquids [17]. 
In Greece the law 3468/2006 transposed into Greek law the EU Directive 2001/77/EC 
[18] and aimed to the achievement of ύreece’s commitments to the European Union. This law 
amended by the law 3851/2010 to accelerate the development of renewable energy and 
national targets were adjusted according to EU Directive 2009/28/EC. Also, added paragraph 
2 which states climate protection through the promotion of electricity produced from RES as 
a high energy priority for the country. Under this law, and the addition of paragraph 3, the 
Greece will need to intensify its efforts to ensure that by 2020 the contribution of electricity 
produced from RES in gross final energy consumption reaches 20%. Also, the contribution of 
electricity produced from RES in gross electricity consumption should touch at least 40%. 
Respectively, 10% and 20% for heating/cooling and transport [19]. 
In line with those targets, moves the decongestion and standardization of the licensing 
process where the law states that the permission to construct plants producing electricity from 
RES will be issued within fifteen (15) working days of the completion of the process control 
documents which is completed within thirty (30) working days from the filing of the 
application, while in older times it reached up to three years. Regarding photovoltaic plants 
and wind turbines are exempted from the licensing process output if installed in a building or 
adjacent buildings which are owned in property or in the lawful possession of the persons 
holding the solar, wind power installations, and for as long as such persons are owners or 
lawful owners. This applies if the electricity is generated by photovoltaic installations with an 
installed capacity less than or equal to one hundred fifty (150) kWepeak and wind power 
stations with installed capacity less than or equal to twenty (20) kWe. 
It is also important to mention, that by Law 2773/1999 the electricity market is 
liberalized, so that domestic production, transmission and distribution, also involve private 
investors. Thus, the electricity and energy market in Greece turned into more attractive 
growth areas, unconstrained by the monopoly of PPC. The main financial tools to support 
renewable investments in Greece was the Operational Program for Energy and the 
Development Law 1892/90 and 2601/98 that were replaced by the Operational Program 
Competitiveness and the new Law 3299/04 (which was revised by L.3522/05) , while the law 
L.2941/2001 and L.3468/2006 (which complement the provisions of L.2244/94 and 
L.2773/99 ) provide the legal background for the development of renewable energy in the 
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environment of the deregulated energy market. Besides the capital subsidy through the 
Operational Programs of the Ministry of Development and the Development Law, the Law 
3468/2006 for RES offers guaranteed purchase prices of electricity produced by these 
technologies. Also, it offers higher market prices for the island system and for technologies 
with high investment costs (eg. photovoltaics) [20]. 
Influential role in the settlement and long-term energy planning of the country has 
undertaken the Regulatory Authority for Energy. RAE takes into account the existing and 
suspected energy reserves at national, regional and international levels, the trends in 
international energy market as well as the inter-communal Development Program of 
electricity and natural gas [21].The Law 4001/2011 is the one that sets the framework of the 
activities of production, supply , purchase , transportation and distribution of natural gas and 
electricity, as well as the storage and natural gas liquefaction and gasification of liquefied gas 
inside the Greek territory. These activities are of general interest and are under the 
supervision of the State. It also aims to incorporate the Directive 2009/72/EC of the European 
Parliament and of the Council of 13 July 2009 "on common rules for the internal market in 
electricity and for the repealing ofΝϊirectiveΝβίίγήη4ήEω”Ν(EU L 211, 14.8.2009 ) and of the 
Directive 2009/73/EC of the European Parliament and of the Council of 13 July 2009 "on 
common rules for the internal market in natural gas and the repealing of Directive 
βίίγήηηήEωΝ“(EU L 211, 14.8.2009 ) [22].  
The overall institutional framework in Greece for renewable energy includes the law 
3668/2006 as amended by Law 3851/2010, the Law 4001/2011 mentioned above and the two 
decrees F1/oik.19598/2010 and F1 / 14810/2011. The first refers to the desired ratio of 
installed capacity and the allocation of time among the various renewable energy 
technologies and the second refers to the regulation of Electricity Production Permits from 
Renewable Energy Sources and Cogeneration of Heat and High Performance (CHHP) [23].The 
national targets under the European directive 2009/28/EC are listed in the following figure 
(RAE 2009): 
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Figure 1: National RES target for 2020 
 
The Greek goal for greenhouse gas pollutant emissions is the reduction by 4% in the 
non-trading sectors relative to 2005 levels, and 18% penetration of RES in gross final 
consumption. But within adoption of binding targets, the national target is increased to 20% 
participation of RES in final energy consumption which, as specified above in 40% 
participation of RES in electricity, 20% in heating and cooling needs and 10% in transport. 
Considered within the above institutional frameworks of objective achievement and 
through the utilization of its natural resources, Greece will be able to ensure greater security 
of energy supply and to some extent energy independence from other countries. Also hopes 
to boost the competitiveness of key industries such as construction and trade. But for the 
country’sΝRoadmap development of RES technologies to be set up, some studies have been 
yielded using energy modeling analysis and various scenarios have been reached which were 
embraced by the National Action Plan for Renewable Energy established in 2010. The result 
of these analyzes suggests that the achievement of the participation rate of RES in electricity 
(40%) by 2020 will be done only through the combined implementation of institutional, 
regulatory, economic and technological measures that are designed primarily to exploit the 
economic growth potential of large RES projects, the completion of the necessary work to 
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expand and upgrade the grid and the gradual development of a dispersed mode power [24]. 
According to the results of energy modeling, the objectives will be met through the 
development of approximately 13300MW RES (from about 4000MW now) for electricity 
generation. The technologies that assist in this direction are the wind farms with 7500MW, 
hydropower projects with 300MW and photovoltaic parks with 2500MW [25]. For heating and 
cooling these goals will be served by the development of heat pumps, solar thermal systems, 
and applications of biomass. The National Action Plan for Renewable Energies is a dynamic 
tool for monitoring the national energy objectives and is built on the legal framework set by 
the European Union and Greece. It will be also adjusted depending on the response of the 
market, the technological maturity of renewables but also according to the measures and 
policies to be taken, having always the main commitment of achieving the 2020 targets . 
Greece as a country with a high natural potential, both wind and solar, it could not be 
separated from the legal commitments of the European Union on the use of cleaner energy 
for production and consumption of electricity and heating or cooling. The Law 3851/2010 as 
amended by L.3468/2006 accelerates penetration procedures of renewables in the energy mix 
but the economic crisis over the past three years has left behind signs of delay. The high 
taxation of electricity and the connection of various taxes with the electricity bills have 
generated cash deficit in PPC due to partial defaults on accounts, which is gradually diffused 
across the energy market. The overregulation, bureaucracy and uncertainty grown in recent 
months in the RES market either due to change pricing either due to not serious and 
coordinate promotion of RES technologies , resulted in the investment industry a climate that 
does not help towards the achievement of objectives through a growing number of new 
installations. The following table (FEIR, NTUA 2012) emerge the benefits of keeping the 
path towards the development of RES [26]: 
 
 
 
 
 
 
16 
 
 
 
 
 
Table 1: Benefits of achieving the objectives RES 2020 
 
 
 In L.2773/1999 is mentioned that country's long term energy planning refers to the guarantee 
of security of supply, to environmental protection in the context of international obligations, 
to balanced regional development and competitiveness of the Greek economy while 
simultaneously reducing energy costs for all consumers. These goals may seem general and 
theoretic but perhaps consist the only way for energy development in Greece. Moreover, the 
innovations of RES are expected to help state and society in the direction of finding a crisis 
exit. 
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3 Wind technology and status 
The wind power of Greece is a very valuable source of energy to be harnessed for 
production of electricity. In recent years there has been a rise in installed capacity from wind 
turbines as areas with high wind speeds such as Evia, Crete, the Peloponnese area and various 
islands, offered to install wind farms. Naturally, the exploitation of wind energy is not limited 
to the above locations as the turbines can produce electricity utilizing a range of wind speed 
and not fixed or specified speed values. This means that the country has large reserves 
available of exploitable wind power and all show that the holding is a must for its energy 
needs. 
Of course, as with most phenomena on earth, so in the wind, everything starts from 
the sun. As the radiation heats unevenly the planet's surface, movements of air masses are 
caused and the elements that cause uneven heating are the major bodies of water, the terrain 
of the land, the flora and its rotation [27]. Therefore, wind energy can be considered an indirect 
form of solar energy where only 2% of incident solar radiation is converted into wind . The 
maximum theoretical limit of energy that can be derived from wind is about 60 %, known as 
the Betz limit and modern wind turbines are quite close to this operating within a framework 
of speeds. This framework is considerably influenced by the height at which the wind speeds 
are counted. Speeds that capture remarkable increase of 20% for example, when measured at 
10m. and at 40m. respectively, all in a given location. The wind potential of Greece, features 
over 2500 wind hours and 8 meters per second [28] in several areas of the country, is in itself 
an incentive for the production of cleaner energy from a source that is free and inexhaustible. 
Below a map with the average annual wind speed in Greece (CRES, 2010): 
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Figure 1: Average yearly wind speed in Greece 
 
Cultures through the ages have tried and achieved to exploit -in the context of their 
potential and needs- this source. Peoples of the East, as Arabs, they used the aid of the wind 
to pump water or grind grain and passed the windmills in Europe while in Greece the 
windmills flourished during Frankish rule in the islands of the eastern Aegean, a phenomenon 
which is real and visible until today. Ancient civilizations used the wind energy for several 
different reasons than modern man, who through it produces electricity which forms the 
western model of civilization in the last century. But it had to come the 1980s to build the 
first commercially exploitable wind turbines since the oil crisis of 1973 led countries to seek 
for solutions. So, in 2008 the installed global wind power capacity exceeded 100.000MW and 
contributed 1% to global electricity production [29]. The turbines also significantly increased 
their size with the passage of time. From an average power of 50kW at the beginning of the 
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80s ended up with more than 1MW in 2005. The commercial size today is between 750-
2500kW. Below is an enlightening insight into the evolution of wind technology (John K. 
Kaldellis,D.Zafirakis,2011): 
 
 
Figure 2: Progressive Increase in Size from 1970s to today 
 
Below, the figure reflects the installed global wind power capacity from 1996 to 2009 
and the contribution of the European Union (John K. Kaldellis, D. Zafirakis, 2011): 
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Figure 3: Time Evolution of Global and European Wind Power Capacity 2011 
 
In the area of Europe, great importance is given to the development of the energy 
produced by wind. Europe’s wind potential enables each member state separately to exploit 
wind speeds based on its relative share. In 2011, Europe was the world leader in the offshore 
wind farm installations occupying more than 90% of the global installed power and the 
interesting thing is that about 25% of wind energy could be produced offshore in 2020 as the 
EWEA estimates [30]. More generally, in 2012, the wind power capacity in Europe reaches 
106GW and could cover 7% of the demand for electricity in the European Union. Equally 
interesting is the statistic that highlights the benefits of such power saying that in 2020 will be 
able 333 million tons of carbon dioxide a year to be avoided. And because everything is 
translated into economic language, the above means that Europe will manage through the 
wind to avoid costs about EUR 28 billion a year, which would be used for energy production 
from fossil fuels [31]. Germany is leading the production of electricity using wind turbines, 
followed by Spain, United Kingdom and France while 10 countries still have over 1GW 
installed capacity such as Greece, Austria, Belgium, Denmark, Ireland, Netherlands, Poland, 
Portugal, Romania and Sweden [32]. Below there is a figure with the average wind speed for 
Europe (EEA, 2008) and a diagram with the participation of the European Union's members 
in total installed capacity (EWEA, 2013): 
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Figure 4: Average wind velocity at hub height 
 
Figure 5: EU member state market shares for total installed capacity (106GW) 
 
Proceeding to the technical side of wind technology, we need to analyze briefly the 
components of a wind turbine. Furthermore, all the above numbers that refer to achievements 
or energy targets in Europe and in a wider context, around the world, owe their existence to 
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the beneficial successful engineering of wind turbines. The pressure of the wind sets in 
rotation the turbine blades that perform a rotational movement. The energy of this motion is 
transferred through a central shaft and a gear box to the generator which ultimately 
transforms it into electricity. 
 
 
Figure 6: Virtual description of a wind turbine operation 
 
There are two (2) basic types of wind turbines that are separated from the geometric 
positioning of the axis. Horizontal axis wind turbines have propeller type rotor and it is 
parallel to the wind and soil direction while the vertical axis are perpendicular to the ground. 
Here is a thumbnail (American Wind Energy Association): 
 
Figure 7: Horizontal and vertical axis wind turbine parts 
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In the market have prevailed almost exclusively horizontal axis wind turbines with 
two or three blades which consist of some basic parts as shown in figure 6: 
1. the tower which is usually tubular or reticular. 
2. the shaft comprising all mechanical subsystems as generator and gearbox 
3. the electronic control and safe operation systems  
4. The control system that receives information about the direction and speed 
of wind from the glider and the vane and then the orientation system rotates 
the spindle in the direction of the wind. 
5. The blades of the wind turbine which are typically 2 or 3, made of 
reinforced polyester. 
6. The transformer switching low voltage to medium voltage in order to 
transfer the electric energy through the network. 
They are also divided into onshore and offshore wind turbines, depending on the 
location in which they will operate. Offshore wind power refers to the construction of wind 
farms in wetlands because there are increased wind speeds in proportion to the land and 
therefore greater proportion of electricity production. Of course, this implies higher 
investment costs due to installation difficulties. But they are also difficult to access and 
conservators are transported by helicopter or service craft that in some cases live on offshore 
installations. However, in June 2013 the total installed capacity of offshore Europe touched 
the 6,04GW of 58 wind farms in 10 countries [33]. World leading role in offshore wind farms 
has been taken by the UK that surpassed 2GW in 2011. Denmark followed in second place 
with 857MW far away from the third Holland. In addition, more than 90% of global offshore 
installed capacity is located in northern Europe, followed by the east coast of China. The 
European Wind Energy Association estimates that in 2020, around 40 GW of offshore wind 
power will produce 148TWh [34] annually, covering more than 4% of the demand for 
electricity in the European Union and avoiding thereby 87,000,000 tons of carbon dioxide 
emissions. The onshore wind power refers in turn to the installation of wind farms on land 
surface, and especially on hills and mountains due to higher wind speeds. Usually ashore, 
strong air currents at the point where the terrain presents changes. For this reason, locations 
as small hills, mountains and foot ridges are preferred. Hills and foothills are usually 
surrounded by strong wind characteristics at high speeds and periods of apnea. Ridges on the 
other hand provide a more stable and more powerful potential for exploitation. Onshore wind 
farms are the most prevalent choice of exploitation of wind energy but afford more criticism 
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in terms of aesthetics and risk to wildlife. In Europe, the onshore wind installed capacity is 
101GW of total 106GW and only 5GW is owned by offshore wind parks. Below there is a 
table summarizing the respective targets for 2020 and 2030 on onshore and offshore 
installations (EEA 2009) and a comparative table of installation costs (EEA, 2009): 
 
Table 1: Projected technical, constrained and economically competitive potential for 
wind energy development in 2020 and 2030 
 
 
Table 2: Overview of cost estimates for onshore and offshore wind farms 
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In Greece, however, renewable energy sources have not yet found the place they 
deserve in the energy mix of the country but the wind seems to be in a better position than the 
other forms. The 2009 data show that at least 10GW of wind participation (27-28%) are 
necessary to achieve the objectives for which the country is committed. Large hydro and 
other renewable energy sources are not expected to contribute at a rate of more than 7.8 % 
[35]
. This fact indicates the need for exploitation of wind resources and the significant position 
in the wind energy plans in Greece. However there is a lack of a series of things that would 
help in achieving the objectives such as expansion of networks and the interconnection of 
islands to harness the wind potential or further incentives for using areas with lower wind 
resources. Faulting appears also the licensing process by the entities that must be accelerated 
and the lack of flexibility of the power system and the introduction of management system of 
wind farms. 
The current situation in Greece regarding the installed capacity of renewable energy 
for the year 2012 is presented in the figure below (LAGIE, HEDNO, 2012): 
 
 
 
Figure 8: Installed RES capacity in 2012 
 
Wind farms are the largest proportion of the total installed capacity of RES with 
1.749,3 MW but their participation in the new installed application to the year 2012 was at 
11.3%. 
 
Installed RES capacity 
New Installed capacity in 2012 
Total Installed capacity  
PVs Wind Small Hydro Biomass Total RES 
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Figure 9: New installed RES capacity in 2012 (LAGIE, HEDNO, 2012) 
 
Historically, it is worth mentioning that the power increased by 30% on average per 
year between 1990 and 2003 and about 30% of the total capacity had been installed in 2003-
2004, while the goal is to settle 7.500MW until 2020, of which 300MW to operate offshore. 
However, the current system is not flexible for high penetration of wind generation and the 
reasons are listed below: 
1. High technical minimum (old lignite: over 70%) 
2. Weakness on frequent shutdowns-booting 
3. Leads to significant rejection of wind power and for 10 GW rejection may 
exceed 20%, ie, non-viable wind farms and clean energy rejection 
In any case are required flexible units capable of supplying spares and energy storage 
systems [36]. 
For the regions that host wind turbines, Mainland Greece stands out as the top of the 
wind plant installations as it has 548 MW (31,4%), followed by the Peloponnese with 340.75 
MW (19.5%) and Eastern Macedonia - Thrace where are available 240,55 MW (13,8%). The 
following figure shows the statistics of wind energy by region until May 2013 (HWEA, 
2013): 
 
 
New installed RES capacity 
           PVs 
   Biomass 
   Small Hydro 
   Wind 
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Figure 10: Wind Energy Statistics May 2013 
 
The business groups who invest in wind energy in Greece are ranked in the following 
order based on installed capacity available [37]: 
•ΝEDF with 298,8 MW (17,1%),  
•ΝIberdrola Rokas with 250,7 MW (14,4%),  
•ΝȉǼRȃǹ Energy with 241,5 MW (13,8%),  
•ΝEσEδΝύreenΝPowerΝwith 200,5 MW (11,5%)  
•ΝELLAKTOR with 146,8 MW (8,4%). 
The wind turbine manufacturers claim also their share in the energy market. The 
Vestas has supplied 49% of wind power installed in Greece, followed by Enercon with 22%, 
Siemens with 11 %, the 10% of Gamesa and Nordex with 4 %. For 2012, the market shares 
were recorded as follows: the Vestas 46,6%, the Enercon 38,2% and Gamesa 15,2%. 
However, in 2012 there was a decline in the growth of the wind energy in Greece but there 
were made investments of 150 million Euro worth and totally the RES  industry attracted 
investments of over 2.5 billion Euros. There are also numerous projects that are ripe for 
implementation, which means that the market has a perspective evolution and the Greek 
Wind Energy Association believes that the next 2 years could launch the wind market. 
Precondition for this, however, is the political stability and the stability of the investment 
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framework and if preconditions do not met, the decline in the growth rate will continue. A 
figure with the participation of companies in the wind power from 1987 to May 2013: 
 
 
Figure 11: Wind Energy Statistics May 2013 
 
The Greek Wind Energy Association provides information on the development of 
wind energy in Greece and is a member of EWEA (European Wind Energy Association). 
Founded in 1991 under the name Greek Wind Energy Company and changed its name in 
2005 keeping nevertheless on the internet page the initial acronym eletaen.gr. It argues that 
serves a dual purpose, firstly aiming at promoting science and research in the field of wind 
energy and secondly trying to express the best interests of the industry and the market acting 
as a medium of pressure and participation. In this effort, have been members, as stated on the 
website, companies and institutions involved in the sector as well as individuals, scholars and 
professionals. GWEA defined also the decade 2010-2020 as the decade of the wind as it 
considers that the wind will take the lead in achieving the binding 2020 targets especially at 
national and global level too. Important information is that in order Greece to achieve its 
objectives, will require investments of about 10 billion Euros in wind energy or in necessary 
infrastructure and GWEA specifies the power that the country will need to 10GW of wind 
farms as mentioned earlier. This is due to the fact that wind technology is now mature to 
implement and constantly growing while attracting funds for investment. 
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Today’s, however, wind status of the country has its beginnings back in 1982 where 
was settled the first wind park in Kythnos. A total of five wind turbines of 20kW generate 
along with 100kW of solar panels, the first hybrid wind-pv-diesel system in the world and 
achieve up to 25 % renewable energy penetration in the isolated network of the island. After 
several key laws and some corrective and explanatory decrees, Greece is set to have power of 
1.749MW from wind energy. Below is given a summary figure which records the 
development of wind energy in the country from 1987 to 2012 (HWEA, 2013): 
 
Figure 12: Wind Energy Statistics May 2013 
Greece currently is in 13th place in Europe in terms of installed wind power and 10th 
in the world in terms of installed wind power per million citizens. The following table and 
figure provide some useful information (Global Wind Energy Council, 2013): 
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Table 3: Global Wind Statistics 
 
 
 
Figure 13: Global Wind Statistics 
 
The European Union leads, however, the global effort for exploitation of the wind 
energy potential. With 105.696MW installed capacity leaves behind China and the United 
States by 75.564MW and 60.007MW respectively. The growth rates of recent years, 
however, do not follow the lead of the installed capacity as in the last 5 years China develops 
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its power at a rate of about 66.5%, United States of America with 29% and European Union 
with just 13.3% [38]. The target is that the 8-12% of global electricity coming from wind 
power by 2020 and there are expected to be hired in wind power about 794,000 people by 
2030 [39]. In Beijing on 14 November 2012, Greenpeace International and the Global Wind 
Energy Council released its biannual report on the future of the wind energy industry. The 
fourth edition of Global Outlook Wind Energy confirmed that wind energy could supply up 
to 12% of the world's electricity by 2020, creating 1.4 million new jobs and reducing CO2 
emissions by more than 1.5 billion tons per year, more than 5 times the current level. By 
2030, wind energy could provide more than 20% of global electricity supply [40]. Specifically 
for Europe, should be decided soon a framework for energy and climate change for 2030. 
This must be done so that investors continue to invest in wind and societies can enjoy its 
advantages. Through this way, European Union will meet its commitments to reduce 
greenhouse gases in the range of 80-95 % by 2050 in a cost effective manner. This EWEA 
scenario, however, reaches 230GW installed capacity by 2020 and the Member States will 
need to follow apace towards this objective. Below is a table with the required installed wind 
power by 2020 (EWEA, 2011): 
 
 
Figure 14: Cumulative EU wind power capacity (1990-2020) 
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So, one can easily understand that there has already been and will be in the future 
further rise in installed capacity from wind turbines, locally and globally. This development, 
however, created reasonable questions and queries about the possible effects that could be 
present, either in the environment, which is the big issue of the binding targets or in various 
social activities. Quickly, however, has been popularized the belief that renewable energy 
sources, especially wind power, is the only non- nuclear solution for addressing climate 
change. It remains to be determined in the future whether it is final or mid-term its presence 
in the global energy field. Some elements that frame the above belief especially for wind 
power is that wind is a free and inexhaustible energy source, proves to be an environmentally 
friendly energy option with mature technology status and does not burden the local and wider 
environment with pollutants, carbon monoxide and carbon dioxide or carcinogens micro 
particles as conventional power stations do. It also enhances energy independence and 
security of the countries that use it and helps actively the energy system to be decentralized 
by reducing transmission losses. 
Which are, however, the problems that may arise during their operation? If there is a 
fundamental problem is the noise emitted but it can also be treated very easily. It is mainly 
caused by the mechanical parts of the wind turbine as the gearbox or the generator and 
naturally by the rotation of the blades. The modern constructions are very quiet compared to 
their power and are becoming quieter as the mechanical noises are minimized by beginning 
design (lateral tooth gear) or by internal acoustic lining to the shell of the structure. Also, the 
aerodynamic noise is treated with careful design of the blades for which priority is given to 
reducing noise emissions. Beyond purely technical issues, it is important as evidence that the 
perceived noise of a modern wind turbine in a distance of 200 meters away, is less than that 
of a small provincial town and of course there is no source of annoyance [41]. Moreover, by 
regulation, the turbines must have a minimum distance of 500 meters from the settlements 
and this militates even more on the fact that their function is far from noisy. The natural noise 
caused by the effect of wind on trees and bushes, anyway, outweighs any noise produced by 
wind turbines even if we consider the relatively low wind speeds at which they operate. All 
these can be clearly checked with a simple visit to a wind farm. 
Another objection which should bend wind technology is that of aesthetic intervention 
in the natural landscape. Since the turbines are visible from almost everywhere, rises a matter 
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of inclusion in the surroundings, though the problem is purely subjective. EWEA studies 
have shown that people who are positively predisposed or well informed towards the issue of 
wind technology, are much easier to accept the wind turbines from people who are negative 
from the beginning. Also, wind farms are a relatively new sight, especially in Greece, and 
perhaps need time to adapt to the visual appeal of the citizens and not cause any disturbance. 
Staying on the landscape where agricultural and livestock activities are conducted, 
should be clarified if the wind turbines affect their existence and operation. The answer is 
negative because 99% of the area that hosts a wind farm is still available for the intended use 
[42]
. If it is installed in a mountainous region with scrub vegetation, which is very common 
because of strong winds, does not affect the pasturage of the animals and has been observed 
that the shade of the wind turbines towers, benefit the sheep and goats because they gather to 
refresh from high temperatures . These are the possible effects on soil. Influence, however, 
bird populations? Studies conducted in countries of the European north showed that are not 
affected by the wind turbines as only 20 deaths of birds annually take place due to wind 
technology while many deaths borne hunters, bumps with vehicles or power transmission 
cables that are almost invisible to birds. In these studies, the deaths of birds from 
conventional means such as these are accounted for around 3,500 and this figure compared 
with the losses from wind turbines is extremely higher, which largely exempts wind farms 
from such categories. 
Finally, a reasonable concern that had been previously developed was that of 
electromagnetic interference to radio stations and television but nowadays no longer exists. 
This is because, although even now are inserted between the transmitter and the receiver as 
an obstacle , the wind turbines no longer have wings of metal construction. Modern wind 
turbines are made of synthetic materials which hardly affect the transmission of 
electromagnetic radiation. Moreover, turbines do not emit radiation but only low level one 
due to the generator and transformer with extremely weak electromagnetic field. The height 
at which they are fitted these subsystems does not allow a matter of emissions to exist, not 
even at the base of the wind turbine. Moreover, the transformer has safety fencing or it is 
enclosed in a metal shed. 
There is, therefore, that any concerns well founded or unfounded, concern effects 
either already addressed or easy to be minimized and even negated. Wind energy combined 
with the mature wind technology can provide a framework for clean energy production free 
from pollutants and environmental costs. However, it is intermittent, and the profile of energy 
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production is not associated with the cycle of demand. Basically, wind energy is available 
only when the wind blows, and the power level depends on the wind speed. Therefore, it is 
not distributed in the traditional sense. As developed in a region the installed wind power, its 
intermittent supply becomes an important issue. One possibility to achieve greater flexibility 
and security are investments in energy storage. To this end are moving systems powered by 
batteries, compressed air, molten salt, pumped hydroelectric storage systems and hydrogen 
storage systems. These solutions work to some extent but the future belongs to new 
inventions that will change the flow of energy storage and also perhaps the world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
35 
 
4 Photovoltaic technology and status 
Solar Energy is characterized the total of the various forms of energy from the sun as 
the light and heat radiated , are absorbed by elements and compounds on Earth and converted 
into other forms of energy. Nowadays, technology, utilizes a minimal percentage of the 
arriving at the surface of the earth solar energy, using three types of systems: solar thermal, 
passive solar thermal and photovoltaic systems [43]. The radiant light and heat from the sun 
have been harnessed by humans since ancient times using a range of ever-evolving 
technologies. However, universally it is used only a very small fraction of the available solar 
energy. The most common way to exploit solar energy is by the use of solar panels. Solar 
technology can be divided into active and passive. Active technology makes use P / V panels, 
solar thermal collectors, etc. while passive is concentrated in the orientation of buildings, 
choice of materials, space planning etc. 
The Earth accepts 174 petawatts (PW) of the incoming solar radiation (sunlight) in the 
upper atmosphere and approximately 30% is reflected back into space, while the rest is 
absorbed by clouds, oceans and land mass. Land surface, oceans and atmosphere absorb solar 
radiation and this raises their temperature. Thus, when the warm air reaches a high altitude 
where the temperature is low, steam which condenses in clouds is generated and then 
converted to rain and this in turn falls to the surface of the Earth, completing the water cycle. 
The solar radiation is absorbed by the oceans and land masses so it keeps the surface at an 
average temperature of 14 ° C [44].The figure below shows graphically how solar energy 
affects the earth: 
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Figure 1: A schematic of Earth's overall energy balance (Colorado State University) 
 
Continuing its cycle, solar energy causes photosynthesis in green plants that convert it 
into chemical energy which produces our food, wood and the biomass from which fossil fuels 
are derived. The total solar energy absorbed by the atmosphere, the Earth's oceans and land 
masses is approximately 3.850.000 exajoules (EJ) per year as measured in 2002 and this was 
the biggest energy amount in one hour than the whole world uses in an entire year. The solar 
energy that reaches the surface of the planet is about twice than all non- renewable energy 
sources together. 
As in any energy field so the solar, the technologies that are distinguished as 
mentioned above are those of active and passive systems. Active solar systems convert solar 
energy into another more utilitarian form for the needs of society such as heat or electricity 
and use electrical or mechanical equipment to accomplish the conversion. In contrast to the 
active, passive solar systems rely on thermodynamic properties of the system and materials to 
function, without the need for external energy sources. However, this is an advantage and 
disadvantage together for each of the technologies. In active solar systems there is the 
possibility of regulating their operation in order to achieve optimum efficiency that can offer. 
This benefit is provided due to external sources of energy that are used for the operation to 
take part. At the same time, however, this means that rely heavily on electrical or mechanical 
equipment and if this support is stopped, they automatically switch off. In passive systems the 
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above factor doesn’tΝ existΝ as to imply just need to fill the thermodynamic properties. 
Practically, this is a disadvantage in front of active systems because if for example a series of 
passive solar thermal devices without pumps and sensors, it doesn’tΝacquire a certain amount 
of internal energy, it will not work. The combination of both technologies in a system can 
result in high efficiency values. Much interest is shown in passive solar building design 
which protects the building's construction from insipid energy costs and losses. Based on 
climatic and thermodynamic data and issues of human thermal comfort and heat, offers high 
quality services to engineers aimed to reduce the energy footprint of a building without the 
initial help of external energy sources. 
These systems can be installed for operation either in domestic or industrial level. 
Widespread technology are solar thermal systems whose global installed capacity at the end 
of 2011 was 234.6 GWth and responds to 335.1 million square meters of collector area. The 
largest share of operating power held by China 152.2GWth followed by Europe with 
39.3GWth, and together they have 81.6% of the total worldwide installed capacity [45].For 
2012 the corresponding power reached 268.1GWth with annual collector performance of 
225.0 TWh. Here it must be added that this means a saving of 24 million tons of oil and 73.7 
million tons of carbon dioxide respectively. Solar thermal systems are mainly used for 
heating water and for space heating, cooling and ventilation. 
For electricity production are used different technologies, especially those of 
photovoltaic systems that convert solar energy into electricity. The first solar cell was 
constructed by Charles Fritts in the 1880s [46]. Since then it has been developed an entire 
industry that is involved in producing electricity from solar cells. The performances, indeed, 
have exceeded 20% and in some research photovoltaics have exceeded even 40%. 
Essentially, artificial silicon semiconductors are joined to form a series circuit and absorb 
photons from the solar radiation so as to produce electric voltage. The process is called 
photovoltaic effect and contributed greatly to the development through time to renewable 
energy because it provided another clean source for exploitation. Silicon, of course, 
constitutes a 90% basis for photovoltaic manufacturing as found in nature in abundance and 
for that material there is a huge global scientific and technical infrastructure from the 60s. So 
photovoltaic systems are divided into two categories as the one of crystalline silicon 
(monocrystalline , polycrystalline) and the one of thin film (amorphous silicon, chalcopyrite) 
producing electricity either connected to the network either autonomously. 
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The potential environmental impacts of using photovoltaic systems are mainly related 
to aesthetics and noise during installation and of course the degree of perturbation increases 
corresponding in the size of the systems installed. Proper siting, studies of environmental 
impacts, the use of best available techniques and cost/benefit analysis at different levels (local 
or national), anticipate and successfully deal with the consequences that may result. Of 
course, securing consensus is a big step to effectively overcome the obstacles that these 
effects might have. The picture below shows the proportions and greenhouse gases emitted 
by all types of energy including photovoltaic whose emissions reported during the time of 
their construction (EPIA, 2013): 
 
Figure 2: Greenhouse Gases emmitions per kilowatt-hour of CO2 equivalent 
The production of crystalline silicon (Si) is the process with the highest energy intensity in 
the production of photovoltaic cells, resulting emission of air pollutants. Emissions also are 
caused by the production of frameworks, balancing systems, while some emissions are 
associated with the frames and structure support in lifting [47].Also , environmental impact 
can be considered the large-scale use of elements such as indium and tellurium to produce 
silicon cells which could lead to the elimination of natural capital or even the possibility of 
polluting the soil and groundwater from the wrong storage or accidental leakage of material 
used for the production of photovoltaic modules. Beyond that, the noise during installation, 
the possible mutation of the appearance of the landscape and the probability of workers to 
glare at work, close the circle of potential negative impacts on the environment and humans. 
Nevertheless, all are related to the preparation and not the actual operation data. During the 
operation an important factor which might lead to consequences is the release of pollutants 
into the atmosphere from the elements Cd, Te, Se, As warning a risk to public health. This 
release is caused by any lights in the building ceiling elements or photovoltaic -integrated 
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building shell. The risk is very small for small plants (<5 kWp) but for larger (> 100 kWp) 
standard measures are required such as to be residents within 1-2 km of the facility [48]. But 
there are also positive effects such as the lack of air pollutants during operation or the one of 
the aesthetic part as a photovoltaic park can eliminate the already bad image of a landscape 
and give it a different look. In conclusion, the effects of photovoltaic systems in the 
environment are focused on the stage of their creation but without being anything to be 
compared with those of other fossil fuels and are significantly reduced in the process of 
operation while being easily treated with a series of measures. For example, installing near 
areas of outstanding natural beauty or cultural and historical monuments is avoided and the 
shapes of photovoltaic systems must be in harmony with the buildings color and schematic 
[49]
. Regarding the ecosystem is customary, biodiversity to be anewed into the installation 
space and additionally, shrubs or herbs photosensitive are planted on the shading panel 
surfaces for the visual impact to be reduced. 
Worldwide, the installed solar power in late 2012 exceeded 100GW reaching 102GW 
and making it able to produce electricity equivalent to that of 16 power plants from coal or 
nuclear power plants of 1GW each. Each year, also because of this force, are avoided 53 
million tons of carbon dioxide. During 2012 had been installed power of 31GW, as much 
about that had been installed in 2011 that was a record year. This development, however, 
hides the downward trend in Europe that for the first time in a decade showed a reduction in 
the market compared to the previous year [50]. In Europe, in 2012, Germany has installed new 
solar power of 7.6GW and made it to be the first at the global ranking. China follows with 
5GW and Italy with 3.4GW. The old continent as a whole, however, maintains high 
percentages in 2012 worldwide as holding 55% of the new installed capacity, but it is certain 
that 2013 will lose this first place because countries like China, U.S.A., Japan and India will 
make solar energy a worldwide issue. However, photovoltaics cover 2.6 % of the electricity 
demand in Europe and 5.2 % in the peak of the same demand. The illustration below shows 
the solar potential of Europe (SolarGIS, 011 GeoModel Solar s.r.o.) and the position of 
Greece among the 27 of the European Union for the percentage that contributed by 2012 for 
electricity demand: 
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Figure 3: Global horizontal irradiation 
 
Figure 4: PV contribution to the electricity demand in the EU 27 in 2012 (MW) 
 
The financial crisis, of course, and also several other destabilizing factors of 
government decisions and the balancing of the global economy, are not signs for being 
someone optimistic. European solar energy owns its development in some countries which 
pioneered in the installation of solar power such as Germany and Italy. Spain brought about 
rapid development of the market in 2008 but handed over to Germany in 2009 when it limited 
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its further development due to the economic crisis. Years 2010 and 2011 brought solar energy 
back to the forefront through Czech Republic and Italy and in Europe in 2012 there was about 
70GW of installed capacity with the majority belonging to the two aforementioned countries. 
Below is a diagram showing the evolution of the global and European installed capacity from 
2000 to 2012 (EPIA, 2013): 
 
Figure 5: Evolution of global PV cumulative installed capacity 2000-2012 (MW) 
 
Figure 6: Evolution of European PV cumulative installed capacity 2000-2012 (MW) 
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Greece, although it is a country with abundant sunshine does not feature in top 
positions of such surveys. At the end of 2012 it has reached approximately 1.54GW of solar 
power with 912MW installing them in 2012. However, in accordance with the Summary 
Prospectus of LAGIE July 2013, the installed capacity of solar systems in the grid exceeded 
2GW and the graph below shows the distribution of power per geographical apartment 
(LAGIE, 2013): 
 
 
Figure 7: Photovoltaic stations in operation per region (kW) 
 
In September 2012, 2.3GW of installed solar power were exceeded and the Greek mainland 
had 2.021 GW of interconnected photovoltaic systems over than 10 kW and 343 MW in 
photovoltaic roofing systems up to 10 kW. The figure below shows the percentage (5%) held 
by Greece within Europe in solar power (EPIA, 2013) and the next figure shows the evolution 
of this power within the borders (LAGIE, 2013): 
 
 
Figure 8: European PV market split in 2012 (MW; %) (EPIA, 2013) 
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Figure 9: Greek PV market in MW (ΛΑΓΗΕ, 2013) 
 
Once again it is undisputed the bid of Germany and Italy and the sum of their rates reaches 
64% of the European total. 2012 was a record year for solar market in Greece and it was 
ranked as 4th best commercial photovoltaic market  in Europe and also had been placed in the 
3rd position in the industrial market having ahead of itself only Germany and Italy.. 
Under its binding objectives, the country in 2020 has to set up in the interconnected 
system 8GW of solar energy. Table below shows that Greece has a lot of work ahead to 
develop its potential and meet the energy commitments (EPIA, 2013). Moreover, this is the 
reason that beside Greece’s scenario that is required to follow shows the word “accelerated”: 
 
Table 1: PV potential in the EU 27 until 2020 vs. reality (MW) 
 
Total installed capacity 
Annual installed capacity 
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The economic and financial crisis, however, plaguing the country is hampering the 
development of the solar energy sector. The Greek Association of Photovoltaic Companies 
pointed out in September 2013 that one-third of jobs in the PV industry had been lost in the 
first half of 2013 and if the situation continues so, a lot more jobs will be lost by the end of 
the year. The Association also states that only in 2013 1.5 billion Euros were invested in PVs 
in Greece and in the last five years amid crisis, 4.5 billion were invested in photovoltaics 
while the design, fabrication, and the production or supply of equipment was held in a large 
proportion by the member companies of the Association. Overall, 20,000 direct and 30,000 
indirect jobs were provided and adding to this number the photovoltaic investors (38,000 
residential customers and 14,000 companies invested over the years in photovoltaic parks) 
results that more than 100,000 households or 300,000 people benefit equivalent income from 
activities of the PV market. Ultimately, Greek Association of Photovoltaic Companies 
mentions that the cost of the solar kWh is comparable to the kWh of conventional energy and 
the photovoltaic industry is tested by a barrage of negative regulations which have 
destabilized the market and have led to thousands of job losses [51]. It is easy, therefore, to 
establish that there is a political problem facing the sector, at least with the data that the 
Association presents. Therefore, if satisfactory compromise in the controversy is not found, 
the industry will go into decline and degradation. Hopefully, these political nature problems 
will be solved for the best of Greece, its goals and the PV sector with everything that it 
represents. 
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5 Survey on the social acceptance of wind and photovoltaic parks 
Social acceptance of renewable energy sources is an issue that is taken seriously by 
those involved in renewable energy investments and installations. A society that has an 
interest or not in such initiatives, highlights its trends through questionnaires aimed to outline 
the resultant view of interested citizens. The legislative provisions are easily ascertained by a 
simple reading but recording an opinion requires communication with the social carrier. 
 
5.1 Methodology 
For this reason, a questionnaire have been drafted and addressed to citizens of all ages 
and educational or economic levels but without the geographic restriction of accommodation 
near to renewable energy installations. Interesting had to be the recording of the people’sΝ
opinion that have no direct contact with this type of constructions as their daily lives do not 
include them. The questionnaire was short to complete and focused on the emergence of 
social acceptance or rejection of wind and solar farms. Specifically, it is split into 3 parts 
where through the first part it was attempted to assess the degree of knowledge of participants 
on energy issues and to make an inventory of their personal energy choices. In the second part 
participants were asked to respond on acceptance of wind and photovoltaic installations and in 
the third to capture their estimates into more general questions. The survey includes scaled 
questions and closed-ended questions but it should be noted that no questions require 
mandatory response. The questionnaire was distributed online in the period from 10 to 17 
October 2013 and was completed by 302 people. 
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5.2 Sample profile 
Of the 303 respondents, 46% are women and 54% men as shown in figure 5.2.1: 
 
 
Figure 5.2.1: Frequency distribution based on the sex of respondents 
 
The age segregation displayed the rates of figure 2 where the sample does not include 
ages less than 18 years old as there was no participation and respondents over 60 years old 
were limited to a single only respondent as shown in figure 5.2.2: 
 
 
Figure 5.2.2: Frequency distribution based on the age of respondents 
 
The vast majority of respondents belong to the age groups of 19-29 and 30-39 and the sum of 
the two categories reaches the 80%. This is due to the fact that the internet is a tool primarily 
for younger ages and the questionnaire had been thereunder spread among them. Regarding 
the educational level are lacking options as "I did not go to school" and "Baccalaureate 
Primary" and the majority is held by University and Technological Educational Institute 
Man 
Woman 
Man Woman 
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Over 
Over 
Less than 
Age 
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graduates with 44% and post-graduates with 34%. In the category of marital status, 62 % 
belong to 'Bachelor' while selecting 'Married' is 35%. The vast majority of respondents reside 
in the city at a rate of 91%, while the employment situation apportion its rates with private 
employees to be in the majority with 38%, self-employed following with 26% and 
unemployed with 22% as shown the figure 5.2.3: 
 
 
Figure 5.2.3: Frequency based on the employment status of the respondents 
 
To the question if working in a renewable energy company, the vast majority belongs to the 
answer "NO" with 98% while the annual individual income of 27% corresponding to the 
category of 0-ηέίίίΝ€ΝfollowedΝbyΝcategoryΝof 5.0001-1ίέίίίΝ€ΝwithΝβγΣΝwhichΝshows that 
half of the respondents belong to the small and medium sized economic strata of the society. 
 
5.3 Knowledge on various energy issues 
The second part of the questionnaire that focuses on the degree of knowledge of the 
respondents on energy issues, initially shows that 90% of respondents do not belong to any 
environmental organization and in a scale from 1 (not at all) to 5 (very much) 39 % is 
considered little informed by the competent authorities on renewable issues. 
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Figure 5.3.1: Frequency distribution based on the respondents information status about RES 
by the competent authorities  
 
The vast majority is aware, of course, for the greenhouse effect at 90% and consider at 72% 
that for  the liability of pollutants from coal combustion in power generation in a scale of 1 
(not at all) to 5 (very much), coal combustion is very much responsible. 
 
 
Figure 5.3.2: Frequency distribution based on the view on responsibility for polluting 
emissions from burning coal to electricity generation 
 
To the question concerning the choice of energy source for domestic heating and cooling, the 
majority responded that has chosen natural gas in 39% for heating, 30% voted for oil and 
approximately 21% uses electricity. 50% choose the air conditioner for cooling, but it creates 
an impression the choice of open windows and balcony doors in rate of 33%. Also, large and 
very large recycling efforts that respondents make, raise in a scale of 1 (not at all) to 5 (very 
much) a 55%, and a feature of  8% state that do not make such efforts at all. The vast majority 
(93%) is aware that gas during combustion is more environmentally friendly than oil and 71% 
and 78% of respondents said they have seen by near wind and solar farm respectively. 
When asked if participants know that Greece must meet energy targets set by Europe, 
the answer was positive in 65%. 82 % know about the energy autonomous buildings and 89% 
has a positive opinion on electric vehicles and that are able to offer a viable solution for the 
transports and the environment. Also, only an 18% believes that residences consume high 
amounts of energy compared to crafts industries, industries and transportations and a large 
percentage of respondents (76%) believes in energy independence of Greece through the 
exploitation of renewable energy sources as shown and figure 5.3.3: 
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Figure 5.3.3: Frequency distribution based on the view of whether RES improve energy 
autonomy of Greece 
 
5.4 Social acceptance of wind farms 
The mean 60% of respondents considers that the turbines are completely 
environmentally friendly and a further 25% is vacillating. However there are only few people 
who believe the opposite or do not know to answer, a sample that most have a view on the 
matter despite having insufficient information by relevant authorities.  
 
 
Figure 5.4.1: Frequency distribution based on the view about whether the turbines are 
completely environmentally friendly 
 
On a scale from 1 (minimum) to 5 (very large) , respondents believe that the cost of the 
financial investment of a wind park is very to extremely high (60%) while 31% does not seem 
to know whether the wind farms are noisy and 19% believing it is. Half the participants, 
however, are of the opinion that wind turbines are not noisy. Thereafter, 81% say conclusively 
that a wind farm is not affecting negatively landscape aesthetics but a 48% is not sure or does 
not know if adversely affect flora and fauna. Figures 5.4.2 and 5.4.3 show the corresponding 
percentages: 
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Figure 5.4.2: Frequency distribution based on the view about whether wind farms affect the 
aesthetics of the landscape 
 
 
Figure 5.4.3: Frequency distribution based on the view about whether wind farms negatively 
affect the flora and fauna of the area installed 
 
Tourism is not affected by wind farms as believes a 68% of respondents, but a 27% 
considers that may be a  negative impact and a 65% sees in a wind park new jobs and positive 
economic impact for the state (82 %). Very well versed to the view that the wind potential of 
the country should be exploited with more wind farms is the 88% while a 64% will not be 
worried by a wind park relatively close to their residencies. These trends, however, show a 
positive predisposition towards the utilization of wind energy and the approach to the existing 
wind technology. Below are the frequency allocations for the exploitation of wind energy 
potential and the potential annoyance from wind installation that is relatively close to their 
residencies.  
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Figure 5.4.4: Frequency distribution based on the opinion about whether it should be further 
exploited the wind potential of Greece 
 
 
Figure 5.4.5: Frequency distribution on the basis of the possible inconvenience by installing 
wind parks relatively close to residencies 
 
5.5 Social acceptance of photovoltaic parks 
As for the piece of the questionnaire referred to photovoltaic parks, the answers to 
some points differ. Initially, 57% felt that the photovoltaic panels are completely 
environmentally friendly, rate close to that of wind turbines. 
 
 
Figure 5.5.1: Frequency distribution based on the view about whether photovoltaic panels are 
completely environmentally friendly 
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Moving on, and on the scale from 1 (minimum) to 5 (very large) , respondents believe that the 
cost of the financial investment of a solar park is very to extremely high (57%) but a 
significant proportion of 35 % believes that this investment is borderline great with only 7% 
seeing it as small. 62% also consider that the landscape is not adversely affected by the 
photovoltaic parks but a 35 % disagrees. The last two figures are quite differentiated 
compared with those of wind farms and show that people are somewhat more negative 
regarding the aesthetics of PV. 
 
 
Figure 5.5.2: Frequency distribution based on the view about whether photovoltaic parks 
affect the aesthetics of the landscape 
 
Nearly half the respondents believe local agriculture and livestock is not adversely affected 
but a 39% is vacillating, believing that probably affects it. Referring to the economic impact 
of solar farms, 57% said they have a positive impact and a 29% rather agreed. The rates do 
not differ much from the responses to wind farms, which highlights the positive attitude of 
people towards renewable energy investments. In the preceding must be added the views of 
citizens on the economic impact that solar farms will bring for the state where nearly 97% 
says that it will be positive. 
 
 
Figure 5.5.3: Frequency distribution based on the view about whether photovoltaic parks 
bring positive economic impact on the state 
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People also believe that there should be an expansion of solar farms to produce more energy 
(77%) and another 16% rather militates thereon while the negative attitude is limited to a 5%. 
 
 
Figure 5.5.4: Frequency distribution based on the view of whether to extend the solar farms 
to produce more energy 
 
A significant percentage of around 68% responded that it will not be bothered by a 
photovoltaic park near its residence or cottage while 30% maintain a more cautious attitude. 
Similar rates were presented in wind parks. 86% of participants responded that it would 
confidently install photovoltaic panels on the roof or on the terrace of its residence and an 
11% would probably do the same. Based on these responses it is highlighted the general 
acceptance of photovoltaic technology and the positive response of the people towards it. 
People consider it friendly to man and to the environment in which they live. 
 
 
Figure 5.5.5: Frequency distribution based on the view of the possible installation of 
photovoltaic panels on the roof / terrace of the residence of respondents 
 
Closing the track of questions for photovoltaic parks, participants said in 82% that solar 
energy in Greece is exploited by little or no.  
Do not know, do not answer 
No 
Maybe 
Yes 
Do not know 
No 
Yes 
Maybe 
Yes 
Maybe 
No 
No 
Maybe 
Yes 
54 
 
 
 
Figure 5.5.6: Frequency distribution based on the view about of whether ύreece’sΝsunshine is 
harnessed 
 
The sunshine of the country is large and durable and plays an important role in the Greek’s 
point of view about how can be tapped, being aware or not of the technological or physical 
limitations (see photovoltaic performance, high summer temperatures, etc.). The majority 
opinion, however, appears that solar energy in the country is not exploited enough and 
indicates that the sector should move in this direction. 
 
5.6 Common questions on wind and photovoltaic installations 
In the first of the common and general questions on wind and solar farms, participants 
answered at 78% that agree with government subsidies to wind and solar investments with 
just an 11% disagreeing and an 11% not beeing interested in or not beeing aware on the 
subject. 
 
 
Figure 5.6.1: Frequency distribution on the basis of accepting government subsidies 
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Moving on, and on the scale from 1 (minimum) to 5 (very large), respondents say at 
79% that the energy needs of Greece can be met to a large or very large extent on wind and 
solar energy and this demonstrates the confidence of the people in renewable. 
 
 
Figure 5.6.2: Frequency distribution based on the view of the extent to which wind and solar 
energy can cover energy needs of the country 
 
The vast majority (92%) also said that wishes the participation of the energy generated from 
wind and solar farms to be increased in the energy mix of the country and a further 7% is 
rather positive towards this.   
 
 
Figure 5.6.3: Frequency distribution based on the desire that the participation of wind and 
photovoltaic produced energy to be increased in the energy mix of the country  
 
Interesting however, is the configuration of responses concerning the form of renewable 
investments. Slight edge maintain public investments (59%) compared to private investments 
in the opinion of the participants demonstrating the continuing ideological conflict between 
state and private entities and the tendency of the Greeks to continue to prefer even with a 
relatively small difference, state form of investments. 
 
Do not care 
Maybe 
No 
Yes 
Yes Do not care 
No 
Maybe 
56 
 
 
Figure 5.6.4: Frequency distribution based on the preference of respondents between public 
and private investments 
 
Little difference is observed in the preference of the participants regarding the theoretical 
choice between wind and solar investments. The weight of the investments would fall in wind 
parks with 17% and 20% in PV parks. But 60% said it would choose both forms of 
technology to invest which demonstrates a nearly equal preference for these two sources of 
energy. In the last question of the questionnaire, 86% chose to respond positively whether 
wind and photovoltaic parks would aid Greece's energy independence and a 12% responded 
that almost agrees with the above view. The negative attitude was limited to 1%. 
 
 
Figure 5.6.5: Frequency distribution based on the view if wind and photovoltaic parks offer energy 
independence to the country 
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6 Statistical analyses 
Having already become the descriptive statistical analysis, in the context of this 
research thereafter should be considered whether there is a difference in the responses given 
by the respondents in relation to their responses to other questions. The categorical form of 
answers to all our questions leads to the selection of the Chi-Square Test. The X2 control of 
independence is used to test the hypothesis that two categorical variables are independent. 
Categorical variables can have any number of levels (or categories), provided, of course, each 
have at least two levels. The cases in this case are as follows: 
H0: there is independence between the two variables. 
Ha: there is not independence between the two variables. 
The audit will be two-sided and H0 will be rejected when the value of the coefficient 
Pearson Chi-Square exceeds a certain limit, ie when the significance level is below the 
threshold of 5%. 
For the purposes of this paper it will be attempted to be investigated the independence 
between the major variables that emerged from the respondents' answers. In particular, will 
be tested all possible cases of dependencies between the following variables and will be 
reflected and commentated cases where has been resulted statistically significant dependence. 
There are mentioned questions that emerged statistically significant dependencies on 5% 
significance level. (prob <0.05). All cases tested, but only those listed are statistically 
significant. 
For questions where the answer was a 1 to 5 scale, comparing the differences between the 
groups is based on the average value and there are differences. 
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6.1 Dependence of responses to questions by the demographics (questions 
1-8) 
 
 Figure 6.1.1 
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Figure 6.1.2 
 
 Table 6.1.1 
Educational level Adequately informed about renewable energy 
Secondary education 2,03 
Diploma of higher 
technical training 
2,61 
University Degree / 
Technological 
Educational Institute 
2,22 
Postgraduate degree 2,40 
Doctoral degree 3,38 
Total 2,34 
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Table 6.1.2 
Working at renewable energy company Adequately informed about renewable energy 
Yes 3,40 
No 2,33 
Total 2,34 
 
Table 6.1.3 
Annual personal income Adequately informed about renewable energy 
0-5000 2,23 
5001-10000 2,25 
10001-15000 2,35 
15001-20000 2,16 
20001-25000 2,64 
25001- 2,71 
Total 2,35 
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Figure 6.1.3 
Table 6.1.4 
Gender Recycling efforts 
Man 3,39 
Woman 3,70 
Total 3,53 
 
Table 6.1.5 
Age Recycling efforts 
19-29 3,40 
30-39 3,43 
40-49 3,88 
50-59 4,26 
Total 3,53 
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Table 6.1.6 
Annual personal income Recycling efforts 
0-5000 3,39 
5001-10000 3,32 
10001-15000 3,60 
15001-20000 3,47 
20001-25000 3,50 
25001- 4,12 
Total 3,53 
 
 
 
Figure 6.1.4
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Figure 6.1.5
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Figure 6.1.7 
 
Figure 6.1.8 
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Figure 6.1.9 
Table 6.1.7 
Gender ϊegreeΝofΝύreece’sΝautonomyΝdueΝtoΝrenewable energy 
Man 3,96 
Woman 4,33 
Total 4,13 
 
Table 6.1.8 
Age ϊegreeΝofΝύreece’sΝautonomyΝdueΝtoΝrenewableΝenergy 
19-29 4,01 
30-39 4,16 
40-49 4,30 
50-59 4,42 
Total 4,14 
Knowledge about energy 
autonomous buildings 
Annual personal income 
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Table 6.1.9 
Family situation ϊegreeΝofΝύreece’sΝautonomyΝdueΝtoΝrenewable energy 
Bachelor 4,03 
Married 4,30 
Divorced 4,38 
Widow/er 5,00 
Total 4,14 
 
 
Figure 6.1.10 
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Figure 6.1.11 
 
Figure 6.1.12 
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Figure 6.1.13 
 
Figure 6.1.14 
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Figure 6.1.15 
Table 6.1.10 
Gender Degree of investment in a photovoltaic park 
Man 3,54 
Woman 3,85 
Total 3,68 
 
Table 6.1.11 
Family situation Degree of investment in a photovoltaic park 
Bachelor 3,59 
Married 3,81 
Divorced 4,13 
Widow/er 5,00 
Total 3,68 
 
Are PVs completely eco friendly? 
Yes No Maybe Do not know/do not 
answer 
R
at
e 
Gender 
Man 
Woman 
70 
 
 
Figure 6.1.16 
 
Figure 6.1.17 
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Figure 6.1.18 
Table 6.1.12 
Work situation Degree of leverage of solar energy in Greece 
Unemployed 1,94 
State employee 1,90 
Private employee 1,96 
Self employed 1,97 
Retired 1,50 
Total 1,95 
 
Table 6.1.13 
Working at renewable energy company Degree of leverage of solar energy in Greece 
Yes 2,80 
No 1,93 
Total 1,95 
R
at
e 
Do you consider that a wind 
farm can have positive 
economic consequences for 
society (e.g. jobs) 
Yes 
No 
Do not know/do 
not answer 
Maybe 
Annual personal income 
 
72 
 
 
 
Figure 6.1.19 
 
Figure 6.1.20 
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Figure 6.1.21 
 
Figure 6.1.22 
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6.2 Dependence of responses to similar questions for wind and photovoltaic. 
 
Essentially is revealed that responses are similar for both, for the same person. 
 
Figure 6.2.1 
Size of economic investment for a photovoltaic park 
Table 6.2.1 
Degree of investment in a photovoltaic park Mean value 
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Degree of investment in a photovoltaic park 
Table 6.2.2 
Size of economic investment for a photovoltaic park Mean value 
1 2,60 
2 3,09 
3 3,47 
4 3,69 
5 4,20 
 
 
 
 
Figure 6.2.2 
 
Do you think that a PV 
farm adversely affect the 
aesthetics of the 
landscape? 
Yes 
No 
Do not know/do 
not answer 
R
at
e 
Yes No Do not know/do not answer 
 
 
Do you think that a wind park adversely affect the aesthetics of the 
landscape? 
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Figure 6.2.3 
 
Figure 6.2.4 
R
at
e 
Yes No Maybe Do not know/do not answer 
 
Do you think a wind park adversely affects local agriculture and animal 
husbandry? 
Do you think a photovoltaic park 
adversely affects local agriculture and 
animal husbandry? 
Yes 
No 
Do not 
know/do not 
answer 
Maybe 
Do you consider that a PV 
farm can have positive 
economic consequences for 
society (e.g. jobs) 
Yes 
No 
Do not know/do 
not answer 
Maybe 
R
at
e 
Do you consider that a wind farm can have positive economic 
consequences for society (e.g. jobs) 
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Figure 6.2.5 
 
Figure 6.2.6 
Do you consider that a PV 
farm can have positive 
economic consequences for 
the state? 
Yes 
No 
Maybe 
Do not know/do 
not answer 
Yes No Maybe Do not know/do 
not answer 
Do you consider that a wind farm can have positive economic consequences 
for the state? 
R
at
e 
 
Do you think that solar farms 
should be extended to 
produce more energy? 
Do you think that the wind potential of the country should be 
exploited with more wind farms that will produce energy? 
Yes No Maybe Do not know/do 
not answer 
R
at
e 
Yes 
No 
Maybe 
Do not know/do 
not answer 
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Figure 6.2.7 
 
6.3 Dependence of peoples’ responses who visited wind turbines with their 
opinion about them 
 
Figure 6.3.1 
 
It would bother you a wind farm near your home? (Cottage, first home, etc) 
R
at
e 
It would bother you a PV 
farm near your home? 
(Cottage, first home, etc) 
Yes 
No 
Maybe 
Do not care 
Yes No Maybe Do not know/do 
not answer 
Have you seen wind turbines from a 
close distance. 
R
at
e 
Yes 
No 
Yes No Do not know/do not 
answer 
Wind turbines are noisy 
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6.4 Dependence of peoples’ responses who visited photovoltaic parks with 
their opinion about them 
 
Figure 6.4.1 
  
Figure 6.4.2 
Have you seen a PV farm from a 
close distance? 
Yes 
No 
R
at
e 
Are PVs completely eco friendly? 
Yes No Maybe Do not know/do 
not answer 
Have you seen a PV farm from a 
close distance? 
Do you think a PV farm adversely affects local agriculture and animal husbandry? 
Yes No Maybe Do not know/do 
not answer 
R
at
e 
Yes 
No 
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Figure 6.4.3 
 
Figure 6.4.4 
Have you seen a PV farm from a 
close distance? 
Do you think that solar farms should be extended to produce more energy? 
Yes No Maybe Do not know/do not 
answer 
Yes 
No 
R
at
e 
R
at
e 
Have you seen a PV farm from a 
close distance? 
No 
Yes 
Yes No Maybe 
Would you use photovoltaic panels on the roof / terrace of your house? 
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6.5 Dependence of the degree of satisfaction with information on 
environmental issues with the responses on knowledge concerning them 
 
 
Figure 6.5.1 
 
Figure 6.5.2 
R
at
e 
Yes 
No 
I am not sure 
Do you consider being adequately informed of the relevant authorities 
(governmental or otherwise) for renewable energy? 
Do you know what the greenhouse 
effect is? 
Do you consider being adequately informed of the relevant authorities 
(governmental or otherwise) for renewable energy? 
R
at
e 
Yes 
No 
Did you know that Europe sets 
measurable environmental 
objectives and that Greece is among 
the countries that will need to 
achieve them? 
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Figure 6.5.3 
 
 
 
 
 
 
 
 
 
 
 
 
R
at
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Do you know about energy 
autonomous buildings? 
Do you consider being adequately informed of the relevant authorities 
(governmental or otherwise) for renewable energy? 
Yes 
No 
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6.6. Dependence effort for recycling from the viewpoint on various topics. 
 
Recycling effort 
Table 6.6.1 
Use of photovoltaics on the roof of the house Mean value 
Yes 3,61 
No 3,20 
ΊıȦȢ 3,09 
 
 
Recycling effort 
Table 6.6.2 
Coverage degree of country's energy needs from renewable sources 
Mean 
vallue 
1 3,00 
2 3,54 
3 3,10 
4 3,54 
5 3,70 
 
 
6.7 Conclusions 
The aim of this work was to study the social acceptance of wind and solar farms and 
at the research have participated online 302 people. The answers given are associated with 
other and create an interesting result sample as shown in the above charts. 
Members of environmental organizations appear mostly the unemployed and they are 
followed by public and private employees while freelancers seem to have less friction with 
environmental organizations (see figure 6.1.1). Interesting is the fact that members of such 
organizations are mostly university graduates and postgraduates (see figure 6.1.2) and 
regardless of education level and economic status, the vast majority said that they are not 
adequately informed about renewable sources (see tables 6.1.1-3). An interesting item that 
appeared in the results is that all respondents who declared they do not know about global 
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warming thought to be quite aware of the RES by the competent authorities (see figure 6.5.1). 
Concerning the fuel used for heating, respondents chose oil and natural gas if staying in the 
city, which is a very logical answer, and the village residents chose wood and pellet (see 
figure 6.1.3). The results also showed that the ages of 50-59 make more effort to recycle and 
ages 19-29 try less (see tables 6.1.5). In the recycling effort precede 2ηέίίίΝ €Ν andΝ above 
incomes and the 10.000-1ηέίίίΝ€Νincomes follow them (see tables 6.1.6). 
Also, the results showed that both men and women overwhelmingly knew that natural 
gas is more environmentally friendly than oil when burned (see figure 6.1.4). As for the wind 
turbines, the correlations show that the income category of 15.000-25.000€Ν has minor 
percentage of answering positively in the question whether they had a close view at a wind 
turbine (see figure 6.1.5) and the same applies regarding the photovoltaic parks (see figure 
6.1. 6). Continuing, men seemed to know in a quite larger proportion about the energy 
requirements of the country (see figure 6.1.7) while of all men and women that are aware, the 
majority is held by university or technological educational institute graduates and post-
graduates (see figure 6.1.8). Also, both sexes of all ages and backgrounds, consider that the 
energy autonomy of the country will be strengthen largely because of the renewable sources 
of energy (see tables 6.1.7-9). 
Correlating the answers to the second part of the questionnaire , the results showed 
that men in large proportion (64.60 %) and slightly less in women (54.35 %) believe that the 
turbines are completely environmentally friendly (see figure 6.1.10 ). A smaller percentage 
vacillates while negative attitudes are limited concerning both genders in less than 10%. City 
residents when asked if they believe that wind turbines are noisy answered in approximately 
50% negatively while 66.67% of the inhabitants in towns responded positively. The view that 
wind turbines produce noise embraces a 32% of people living in the village (see figure 
6.1.11) while a 56% of those who had a close look at a wind turbine say that are not noisy 
and a 23.70% does not know or does not want to answer (see figure 6.3.1). 
A great variation is detected on whether wind farms adversely affect the aesthetics of 
the landscape. Of the participants who believe that there is a negative impact, 70% are men 
and only an approximately 30% are women while at the proportion of those who disagree 
exists a relative balance between the two genders. It is also characteristic that over 70% of 
those who chose to declare that are not aware of the subject or did not want to answer, are 
women (see figure 6.1.12).  
Continuing, the correlations showed that men at 59.63% and women at 45.65%, 
believe that solar farms are completely environmentally friendly (see figure 6.1.10) and 
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regardless of whether they have seen a park up close, they think the same at around 50% (see 
figure 6.4.1). However, both sexes believe that investments for a solar park are quite costly 
(see table 6.1.10). Those, also, who consider that PVs are eco friendly, believe the same for 
wind turbines with a rate close to 80% (see figure 6.2.1). The 48 % who believe that solar 
farms adversely affect the landscape belongs to the ages 30 to 39, followed by ages 19 to 29 
that own more than 54% at the answers of do not know/do not answer (see figure 6.1.16). 
Regarding the degree of solar energy exploitation by Greece, respondents chose that the 
country slightly exploits its solar potential regardless of their employment status (see table 
6.1.12) and only the people who work specifically in renewable energy companies have a 
little more positive view on the subject (see table 6.1.13). 
On the investments issue in order electricity production from RES to be increased, 
men appeared split between state and private initiative giving a slight advantage to private 
investments while women chose clearly the state ones with a selection rate of 71,53% (see 
figure 6.1. 19). Interesting is the fact that incomes ofΝβηέίίίΝ€ΝandΝmoreΝinΝfavorΝofΝprivateΝ
investments with a 25.4%, while in favor of public investment with just a 6,32% (see figure 
6.1.20). 
Respondents also felt that both forms of energy can contribute positively to economy 
and state economics (see figure 6.2.4-5) while people who feel that it is not necessary for 
solar farms to be extended to produce more energy, answered the opposite for the wind parks 
at about 65% (see figure 6.2.6). At the crucial question whether would be bothered by a wind 
farm near their home, it seems that, of all who responded negatively for photovoltaic parks, a 
80% answers negatively for wind parks, too(see figure 6.2.7). 
Generally, the sample appears to have a positive opinion about wind and solar parks, 
especially considering that these parks must be exploited by Greece in order for the state and 
the society to obtain economic benefits and greater energy independence. It also declares 
positively disposed concerning their expansion and believes that wind and solar energy 
should contribute more to the energy mix of the country because they can cater to a large 
extent its energy needs. Generally they are not bothered by the aesthetics of wind and solar 
technologies and they would not have a particular problem to live relatively close to such 
park. Ηowever, the participants have their doubts about the effect these parks may have on 
flora and fauna. 
Most of them are not members of environmental organizations and do not believe that 
are well informed about the RES by the competent bodies. However, they possess basic 
knowledge, i.e. they knowledge about global warming and energy autonomous cottages and 
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they distinguish natural gas as environmentally friendlier than oil. Participants also declare 
that make great effort on recycling but also recognize that the investment cost of such parks is 
very high and must be subsidized by governments. 
The feeling left by the questionnaire results and the obtained conclusions, shows a 
positive predisposition towards the exploitation of wind and solar energy. These are 
conclusions drawn from citizens who do not live near such facilities but have knowledge and 
mood so that those energy sources be more penetrated in the energy affairs of Greece. This 
shows the 92 % of respondents and the 98% of those who declared sure or almost sure that 
energy independence of Greece will be increased with whatever that entails. Clearly, in the 
minds of us all, sun and air that we breathe and feel every day, are not just a collective 
experience but also an energy perspective towards a better and safer future. 
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Appendix 
 
QUESTIONNAIRE 
 
You have been invited to participate in a survey regarding the social acceptance of 
wind and photovoltaic parks in Greece. This research is performed by postgraduate 
student Mr. Stergios Tozas, under the supervision of Prof. Spyros Kiartzis of the 
International University of Greece in Thessaloniki. The information you provide will 
be analyzed in order to obtain some conclusions about the social acceptance of these 
parks in Greece. The questionnaire is estimated that it will take about 10 minutes to 
be completed and it is at the outset anonymous so no one will be able to identify you 
or your answers. Your participation is voluntary and you can refuse to answer any 
question. 
 
If you have questions about the survey, please contact Mr. Stergios Tozas at e-mail: 
s.tozas@ihu.edu.gr and you will receive an immediate response. 
 
PART A 
Socioeconomic characteristics 
1. 
Gender 
Highlight only one answer. 
 
 Man 
 Woman 
 
2. 
Age 
Highlight only one answer. 
 
 Under 18 
 19-29 
 30-39 
 40-49 
 
 50-59 
  Over 60 
 
3. 
Educational level 
Highlight only one answer. 
 
 I did not go to school  
 Baccalaureate Primary 
 Secondary education 
 Diploma of higher technical training 
 University degree AEI/TEI 
 
 Postgraduate 
  Doctoral degree 
 
 
 
 
 
 
 
 17/10/2013 
  
 
 
4. 
Marital status 
Highlight only one answer. 
 
 Married 
 Bachelor 
 
 Divorced    
 Widow 
 
5. 
Permanent residence 
Highlight only one answer. 
 
 City 
 
 Village 
  Town 
 
6. 
Work situation 
Highlight only one answer. 
 
 Private employee 
 Public employee 
 Self-employed 
 
 Retired   
 Unemployed 
 
7. 
Are you working at a renewable energy company? 
Highlight only one answer. 
 
 Yes 
 No 
 
8. 
Annual personal income 
Highlight only one answer. 
 
 0-5.000€ 
 5.001-10.000€ 
 10.001-15.000€ 
 15.001-20.000€ 
 
 20.001-25.000€  
 over 25.000€ 
 
 
  
 
PART B 
Knowledge on various energy issues 
 
 
9. 
Are you a member of an environmental organization? 
Highlight only one answer. 
 
 Yes 
 No 
 
10. 
Do you consider being adequately informed of the relevant authorities (governmental or otherwise) for 
renewable energy? 
Highlight only one answer. 
 
1 2 3 4 5 
     
Not at all 
   
Very much 
     
 
11. 
Do you know what the greenhouse effect is? 
Highlight only one answer. 
 
 Yes 
 
 No  
 Maybe, I am not sure 
 
 
12. 
To what extent do you consider coal combustion being responsible for carbon emissions by producing electricity?  
Highlight only one answer. 
 
1 2 3 4 5 
     
Not at all 
   
Very much 
     
 
13. 
Which source of energy do you use to heat your home? 
Highlight only one answer. 
 
 Oil 
 Natural Gas 
 
 Electric power 
 Wood/Pellet 
 
14. 
How do you refrigerate your home in summer? 
Highlight only one answer. 
 
 Air conditioning 
 
 Fans  
 Open windows/balcony doors 
 
 
 
 
 
 
17/10/2013 
  
 
 
15. 
Do you make recycling efforts at home or at your workplace? 
Highlight only one answer. 
 
1 2 3 4 5 
     
Not at all 
   
Very much 
     
 
16. 
Did you know that natural gas during combustion is more environmentally friendly than oil? 
Highlight only one answer. 
 
 Yes 
 No 
 
17. 
Have you ever seen from a near distance a wind turbine? 
Highlight only one answer. 
 
 Yes 
 No 
 
18. 
Have you ever seen from a near distance a photovoltaic park? 
Highlight only one answer. 
 
 Yes 
 No 
 
19. 
Did you know that Europe sets measurable environmental objectives and that Greece is among the 
countries that will need to achieve them? 
Highlight only one answer. 
 
 Yes 
 No 
 
20. 
Do you know about energy autonomous buildings? 
Highlight only one answer. 
 
 Yes 
 No 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
17/10/2013 
  
 
 
21. 
Are electric vehicles a viable solution for transport and environment? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No  
 Do not know/do not answer 
 
 
22. 
To what extent do you consider that dwellings consume energy compared with other sectors such as craft 
industries, industries, transport etc? 
Highlight only one answer. 
 
1 2 3 4 5 
     
Minimally 
   
Very much 
     
 
23. 
 
 
To what extent do you consider that renewable energy sources can "donate" to Greece energy independence? 
Highlight only one answer. 
  
1 2 3 4 5 
     
Minimally 
   
Very much 
     
 
PART C 
ǹȆȅΔȅΧΗ ǹǿȅȁǿȀΩΝ & ΦΩΤȅǺȅȁΤǹǿȀΩΝ ȆǹȇȀΩΝ 
 
 
C1. WIND FARMS 
 
 
24. 
Do you think that wind turbines are completely environmentally friendly? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
  Do not know/do not answer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
17/10/2013 
  
 
 
25. 
Do you consider that the size of the financial investment of a wind farm is: 
Highlight only one answer. 
 
1 2 3 4 5 
     
Minimum 
   
Very big 
     
 
26.  
          Do you think that wind turbines are noisy? 
Highlight only one answer. 
 
 Yes 
 
 No 
  Do not know/do not answer 
 
 
27. 
Do you think that a wind farm adversely affect the aesthetics of the landscape? 
Highlight only one answer. 
 
 Yes 
 
 No  
 Do not know/do not answer 
 
 
28. 
Are adversely affected the flora and fauna of the area of a wind farm? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
 
 
29. 
Do you think there is negative impact on tourism from the installation of wind farms? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
  Do not know/do not answer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
17/10/2013 
  
 
 
30. 
Do you consider that a wind farm can have positive economic consequences for society (e.g. jobs) 
 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
 
 
31. 
Do you consider that a wind farm can have a positive economic impact for the state (e.g. taxes, reduced costs for 
energy imports, etc) 
 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
  Do not know/do not answer 
 
 
32. 
Do you think that the wind potential of the country should be exploited with more wind farms that will produce 
energy? 
 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
 
 
33. 
Would it bother you a wind farm near your home? (Cottage, first home, etc) 
 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 I don’t care 
 
C2. PHOTOVOLTAIC PARKS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
17/10/2013 
  
 
 
34 
Do you think that the photovoltaic panels are completely environmentally friendly? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
 
 
35. 
Do you consider that the size of the financial investment of a solar park is: 
Highlight only one answer. 
 
1 2 3 4 5 
     
Minimum 
   
Very big 
     
 
36. 
Do you think that a solar farm adversely affects the aesthetics of the landscape? 
Highlight only one answer. 
 
 Yes 
 
 No  
  Do not know/do not answer 
 
 
37. 
Do you think a photovoltaic park adversely affects local agriculture and animal husbandry? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
 
 
38. 
Do you consider that a solar farm can have positive economic consequences for society (e.g. jobs)?  
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
 
 
 
 
 
 
 
 
 
 
 
 
17/10/2013 
  
 
 
39. 
Do you consider that a solar farm can have a positive economic impact for the state (taxes, reduced costs for 
energy imports etc)? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
 
 
40. 
Do you think that solar farms should be extended to produce more energy? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
  Do not know/do not answer 
 
 
41. 
Would it bother you a photovoltaic park relatively close to your home? (Cottage, first home, etc) 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 I don’t care 
 
42. 
Would you use photovoltaic panels on the roof / terrace of your house? 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 
43. 
Σ  
To what extent do you think that Greece’s sunshine is harnessedς 
Highlight only one answer. 
 
1 2 3 4 5 
     
Not at all 
   
Very much 
     
 
C3. COMMON QUESTIONS 
 
 
 
 
 
 
 
 
17/10/2013 
  
 
 
44. 
Do you agree with government subsidies to wind and solar farm investments? 
Highlight only one answer. 
 
 Yes 
 No 
 
 I don’t care  
 Do not know/do not answer 
 
45. 
To what extent do you consider that wind and solar energy can cover the energy needs of the country?  
Highlight only one answer. 
 
1 2 3 4 5 
     
Minimum 
   
Very much 
     
 
46. 
Would you like the participation of wind and solar farm energy to be increased in the energy mix of the 
country? 
Highlight only one answer. 
 
 Yes  
 
 Maybe  
 
 No  
 
 I don’t care  
 
47. 
If yes, in what way (public or private investments)? 
Highlight only one answer. 
 
 Public 
 Private 
 
48. 
Where will you be placing the weight of the investments if you had the chance? 
Highlight only one answer. 
 
 Wind farms 
 Photovoltaic parks 
 
 Both 
 None 
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49. 
 Θα ȕȠȘșȒıȠυȞ Ĳα αȚȠȜȚțά țαȚ φȦĲȠȕȠȜĲαȧțά πάȡțα ıĲȠ ıĲόχȠ ȖȚα πεȡȚııόĲεȡȘ εȞεȡȖεȚαțȒ 
αȞεȟαȡĲȘıȓα ĲȘȢ χώȡαȢ ȝε ό,ĲȚ αυĲό ıυȞεπάȖεĲαȚ 
Highlight only one answer. 
 
 Yes 
 Maybe 
 
 No 
 Do not know/do not answer 
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303 replies 
Summary 
PART A 
Gender 
 
Man 161 54% 
Woman 138 46% 
Age 
 
Under 18 0 0% 
19 to 29 106 35% 
30-39 136 45% 
40-49 40 13% 
50-59 19 6% 
Over 60 1 0% 
Woman 
Man 
Under 
Over 
Educational level 
 
I did not go school 0 0% 
Baccalaureate Primary 0 0% 
Secondary Education 32 11% 
Diploma of Higher Technical Training 23 8% 
University Degree AEI / TEI 131 44% 
Postgraduate 102 34% 
Doctoral degree 13 4% 
Marital status 
 
Married 106 35% 
Bachelor 186 62% 
Divorced 8 3% 
Widow 1 0% 
Permanent residence 
Postgraduate 
University Degree AEI/TEI 
Doctoral degree 
Diploma of Higher 
Technical Training 
 
I didn’t go to sch 
Baccalaureate Pri 
Secondary educa 
Bachelor 
Divorced 
Widow 
Married 
 City 275 91% 
Village 19 6% 
Town 7 2% 
Work situation 
 
Private employee 113 38% 
Public employee 41 14% 
Self-employed 78 26% 
Retired 2 1% 
Unemployed 65 22% 
Are you working on a renewable energy company? 
 
Village 
Town 
City 
Self-employed 
Public 
employee 
Private employee 
Unemployed 
Retired 
No 
Yes 
Yes 5 2% 
No 294 98% 
Annual personal income 
 
0-5.000 € 80 27% 
5.001-10.000 € 68 23% 
10.001-15.000 € 54 18% 
15.001-20.000 € 32 11% 
20.001-25.000 € 22 7% 
25.000 € and above 42 14% 
PART B 
Are you a member of an environmental organization? 
 
Yes 31 10% 
No 269 90% 
and 
No 
Yes 
Do you consider being adequately informed of the 
relevant authorities (governmental or otherwise) for 
renewable energy?  
 
1 62 21% 
2 118 39% 
3 88 29% 
4 24 8% 
5 10 3% 
Do you know what the greenhouse effect is? 
 
Yes 272 90% 
Not 2 1% 
Maybe, I'm not sure 27 9% 
To what extent do you consider coal combustion 
being responsible for carbon emissions by 
producing electricity? 
No 
Yes 
Maybe, I’m 
 1 2 1% 
2 20 7% 
3 61 20% 
4 127 42% 
5 89 30% 
Which source of energy do you use to heat your 
home? 
 
Oil 90 30% 
Natural gas 117 39% 
Electric current 62 21% 
Wood / Pellet 33 11% 
How do you refrigerate your home in summer? 
 Air conditioning 150 50% 
Fans 52 17% 
Open windows / balcony doors 99 33% 
Do you make recycling efforts at home or at your 
workplace? 
 
1 25 8% 
2 43 14% 
3 67 22% 
4 79 26% 
5 87 29% 
Did you know that natural gas during combustion is 
more environmentally friendly than oil? 
 Yes 279 93% 
No 20 7% 
Have you ever seen by near a wind turbine? 
 
Yes 212 71% 
No 88 29% 
Have you ever seen by near a photovoltaic park? 
 
Yes 235 78% 
No 
Yes 
Yes 
No 
No 
Yes 
No 65 22% 
Did you know that Europe sets measurable 
environmental objectives and that Greece is among 
the countries that will need to achieve them? 
 
Yes 197 65% 
No 104 35% 
Do you know about energy autonomous buildings? 
 
Yes 244 82% 
No 55 18% 
Are electric vehicles a viable solution for transport 
and environment? 
Yes 
No 
Yes 
No 
 Yes 112 37% 
Maybe 157 52% 
No 14 5% 
Do not know, do not answer 19 6% 
To what extent do you consider that dwellings 
consume energy compared with other sectors such 
as craft industries, industries, transport etc? 
 
1 33 11% 
2 119 40% 
3 93 31% 
4 46 15% 
5 9 3% 
To what extent do you consider that renewable 
energy sources can "donate" to Greece energy 
independence? 
No 
Maybe 
Do not know 
Yes 
 1 3 1% 
2 19 6% 
3 48 16% 
4 95 31% 
5 137 45% 
PART C 
C1. WIND FARMS 
Do you think that wind turbines are completely 
environmentally friendly? 
 
Yes 181 60% 
Maybe 74 25% 
No 26 9% 
Do not know, do not answer 21 7% 
Yes 
No 
Maybe 
Do not know 
Do you consider that the size of the financial 
investment of a wind farm is: 
 
1 5 2% 
2 11 4% 
3 104 35% 
4 121 40% 
5 60 20% 
Do you think that wind turbines are noisy? 
 
Yes 57 19% 
No 152 50% 
Do not know, do not answer 92 31% 
Do you think that a wind farm adversely affect the 
aesthetics of the landscape? 
Yes 
No 
Do not know 
Yes 
 Yes 47 16% 
No 243 81% 
Do not know, do not answer 11 4% 
Are adversely affected the flora and fauna of the area 
of a wind farm? 
 
Yes 32 11% 
Maybe 100 33% 
No 123 41% 
Do not know, do not answer 45 15% 
Do you think there is negative impact on tourism 
from the installation of wind farms? 
 
No 
Do not know 
No 
Yes 
Do not know 
Maybe 
No 
Do not know 
Maybe 
Yes 
Yes 20 7% 
Maybe 61 20% 
No 204 68% 
Do not know, do not answer 14 5% 
Do you consider that a wind farm can have positive 
economic consequences for society (e.g. jobs) 
 
Yes 196 65% 
Maybe 77 26% 
No 20 7% 
Do not know, do not answer 8 3% 
Do you consider that a wind farm can have a positive 
economic impact for the state (e.g. taxes, reduced 
costs for energy imports, etc)  
 
Yes 243 82% 
Maybe 48 16% 
No 3 1% 
Do not know, do not answer 3 1% 
Maybe 
Yes 
No 
Do not know 
Yes 
Maybe 
No 
Do not know 
Do you think that the wind potential of the country 
should be exploited with more wind farms that will 
produce energy? 
 
Yes 261 88% 
Maybe 31 10% 
No 2 1% 
Do not know, do not answer 4 1% 
It would bother you a wind farm near your home? 
(Cottage, first home, etc) 
 
Yes 29 10% 
Maybe 75 25% 
No 193 64% 
Do not care 5 2% 
C2. Solar Power Plants 
Do you think that the photovoltaic panels are 
completely environmentally friendly? 
Yes 
Maybe 
No 
Do not know 
No 
Yes 
Do not care 
Maybe 
Maybe 
 Yes 159 53% 
Maybe 81 27% 
No 33 11% 
Do not know, do not answer 29 10% 
Do you consider that the size of the financial 
investment of a solar park is: 
 
1 4 1% 
2 19 6% 
3 105 35% 
4 111 37% 
5 60 20% 
Do you think that a solar farm adversely affects the 
aesthetics of the landscape? 
No 
Yes 
Do not know 
 Yes 104 35% 
No 185 62% 
Do not know, do not answer 11 4% 
Do you think a photovoltaic park adversely affects 
local agriculture and animal husbandry? 
 
Yes 43 14% 
Maybe 75 25% 
No 155 51% 
Do not know, do not answer 28 9% 
Do you consider that a solar farm can have positive 
economic consequences for society (e.g. jobs)?  
 
Yes 
No 
Do not know 
Yes 
No 
Maybe 
Do not know 
Maybe 
No 
Do not know 
Yes 
Yes 170 57% 
Maybe 87 29% 
No 31 10% 
Do not know, do not answer 12 4% 
Do you consider that a solar farm can have a positive 
economic impact for the state (taxes, reduced costs 
for energy imports etc)? 
 
Yes 245 81% 
Maybe 48 16% 
No 5 2% 
Do not know, do not answer 3 1% 
Do you think that solar farms should be extended to 
produce more energy? 
 
Yes 230 77% 
Maybe 49 16% 
No 14 5% 
Do not know, do not answer 7 2% 
Maybe 
Yes 
No 
Do not know 
Maybe 
No 
Do not know 
Yes 
It would bother you a photovoltaic park relatively 
close to your home? (Cottage, first home, etc) 
 
Yes 26 9% 
Maybe 63 21% 
No 203 68% 
Do not care 7 2% 
Would you use photovoltaic panels on the roof / 
terrace of your house? 
 
Yes 256 86% 
Maybe 33 11% 
No 10 3% 
To what extent do you think that Greece’s sunshine 
is harnessed? 
No 
Yes 
Do not care 
Maybe 
Maybe 
No 
Ye
s 
 1 86 28% 
2 163 54% 
3 39 13% 
4 10 3% 
5 4 1% 
C3. Common Questions 
Do you agree with government subsidies to wind and 
solar farm investments? 
 
Yes 235 78% 
No 33 11% 
Do not care 5 2% 
Do not know, do not answer 27 9% 
To what extent do you consider that wind and solar 
energy can cover the energy needs of the country? 
Ye
s 
No 
Do not care 
Do not know 
 1 2 1% 
2 13 4% 
3 49 16% 
4 120 40% 
5 118 39% 
Would you like the participation of wind and solar 
farm energy to be increased in the energy mix of the 
country? 
 
Yes 277 92% 
Maybe 20 7% 
No 1 0% 
Do not care 2 1% 
If yes, in what way (public or private investments)? 
Ye
s 
Maybe 
No 
Do not care 
 Public 177 59% 
Private 123 41% 
Where will you be throwing the weight of the 
investments if you had the chance?  
 
Windfarms 52 17% 
Photovoltaic parks 60 20% 
Both 182 60% 
In neither 7 2% 
Will wind and photovoltaic parks aid in order to be 
more energy independence of the country to what 
this entails? 
 
Private 
Public 
Both 
In neither 
Photovoltaic 
Wind farms 
Maybe 
Yes 
No 
Do not know 
Yes 260 86% 
Maybe 37 12% 
No 2 1% 
Do not know, do not answer 3 1% 
 
